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TRANSLATION FROM ARABIC ORIGINAL 



MINISTRY OF ECONOMY & TRADE 
DIRECTORATE GENERAL OF ECONOMY & TRADE 
INTELLECTUAL PROPERTY PROTECTION SERVICE 

ORDER NO. 251/1 /AT FOR GRANT OF A PATENT 

The Minister of Economy and Trade; 

In pursuance of decree No. 4 dated December 4, 1998 (forming the government) 

In pursuance of Decree No. 6821 dated December 28, 1973, relating to the organization of the 
Ministry of Economy & Trade, Industry & Petroleum. 

In pursuance of Order No. 2385 issued on January 17, 1924 and its amendments, relating to 
protection of Commercial and Industrial Property, as well as Article 14 thereof. 

In pursuance of Order No. 152 issued on July 16, 1939 (Application of Paris Convention 
Agreement for the Protection of Industrial Property dated March 20, 1 883) 

In accordance with the application submitted on January 12, 2000, by Messrs. Saba & Co., 
residing at Beirut, acting in their capacity in the name and for the account of Bayer 
Corporation. 

In accordance with Proces Verbal relating to the receipt of the said application, prepared by the 
Head of Intellectual Property Protection Service on January 12, 2000. 

In accordance with the suggestion of the Director General of Economy & Trade 

DECREES THE FOLLOWING 

ARTICLE 1: , „ . 

Bayer Corporation., Whose Head Office is at 100 Bayer Road, Pittsburgh, Pennsylvania 
USA is granted a patent of invention relating to "Process for preparing carboxyaryl 
substituted diphenyl ureas as raf kinase inhibitors" for a period of fifteen years, 
commencing from the date of filing the application on January 12, 2000 and ^stered under 
No 6124 claiming Convention Priority based on the corresponding US Serial Nos. 60/115.877, 
09/257.266 and 09/425.228 dated January 13, February 25 and October 22, 1999 respectively.. 

ARTICLE 2 ' 

The Holder of this certificate is entitled to all rights an obligations stipulated in the 
abovementioned Order No. 2385 and its amendments, with the observance of the provisions of 
Article 14 thereof, which stipulates that this patent has been granted without any guarantee as 
to the genuineness merit or novelty of the said invention, or as to the fidelity or accuracy of the 
description thereof. 

ARTICLE 3: _ . 

This Decree shall be published in the Official Gazette and served upon the party concerned. 

Beirut, May 4, 2000 Minister of Economy & Trade 

Sign & Seal 
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PATENT REQUIREMENTS AFTER REGISTRATION IN LEBANON 
FROM LAW OF JANUARY 17, 1924 



Article 45 : If the patentee fails to pay the fee before the 

commencement of each of the years of the duration of his patent 
he forfeits his rights to- the patent. He shall, however, be 

fit nf nYS T^L lnterv ? 1 to P^> in -hich case an additional 
tee of LL.4.50 shall have to be paid. 

Article 46 : Likewise, a patentee shall forfeit his rights: 

a) If he introduces into Lebanon, from foreign sources, objects 

similar to these guaranteed by his patent, provided due 
observation is made of contradictory international 
conventions applicable to Lebanon. 

b) If he fails, within two years, to put his invention into 

practice; exception being made if he proves that direct 
offers were made to industrialists capable of utilizing 
his invention, and that he did not refuse, without caufe 
conditions" 12 appllCations to realize it under reasonable 

Article 47 : Special provisions will subsequently be issued to 

^ th V Cndition * of international protection of patents 
xn Lebanese territory. 
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co-Carboxyaryl substituted diphenyl ureas as raf kinase inhibitors 

10 Cross-Reference to Related Applications 

This is a continuation-in-part of Serial No. 09/257,266 filed February 25, 1999 and a 
continuation-in-part of Serial No. 60/1 15,877 filed January 13, 1999. 

Field of the Invention 

15 This invention relates to the use of a group of aryl ureas in treating raf mediated diseases, and 
pharmaceutical compositions for use in such therapy. 

Background of the Invention 

The p21 ras oncogene is a major contributor to the development and progression of human 
20 solid cancers and is mutated in 30% of all human cancers (Bolton et al. Ann. Rep. Med. 
Chem. 1994, 29: 165-74; Bos. Cancer Res. 1989, 49, 4682-9). In its normal, unmutated form, 
the ras protein is a key element of the signal transduction cascade directed by growth factor 
receptors in almost all tissues (Avruch et al. Trends Biochem. Sci. 1994, 19. 279-83). 
Biochemically, ras is a guanine nucleotide binding protein, and cycling between a GTP- 
25 bound activated and a GDP-bound resting form is strictly controlled by ras' endogenous 
GTPase activity and other regulatory proteins. In the ras mutants in cancer cells, the 
endogenous GTPase activity is alleviated and, therefore, the protein delivers constitutive 
growth signals to downstream effectors such as the enzyme raf kinase. This leads to the 
cancerous growth of the cells which carry these mutants (Magnuson et al. Semin, Cancer 
30 Biol. 1994, 5, 247-53). It has been shown that inhibiting the effect of active ras by inhibiting 
the raf kinase signaling pathway by administration of deactivating antibodies to raf kinase or 
by co-expression of dominant negative raf kinase or dominant negative MEK. the substrate of 
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raf kinase, leads to the reversion of transformed cells to the normal growth phenotype (see: 
Daum et al. Trends Biochem. Set 1994, 1 9, 474-80; Fridman et al. J. Biol. Chem. 1994, 269, 
30105-8. Kolch et al. (Nature 1991, 349, 426-28) have fiulher indicated that inhibition of raf 
expression by antisense RNA blocks cell proliferation in membrane-associated oncogenes. 
5 Similarly, inhibition of raf kinase (by antisense oligodeoxynucleotides) has been correlated in 
vitro and in vivo with inhibition of the growth of a variety of human tumor types (Monia et 
al., Nat, Med. 1996, 2, 668-75). 

Summary of the Invention 

10 The present invention provides compounds which are inhibitors of the enzyme raf kinase. 
Since the enzyme is a downstream effector of p21 ras , the inhibitors are useful in 
pharmaceutical compositions for human or veterinary use where inhibition of the raf kinase 
pathway is indicated, e.g., in the treatment of tumors and/or cancerous cell growth mediated 
by raf kinase. In particular, the compounds are useful in the treatment of human or animal 

15 solid cancers, e.g., murine cancer, since the progression of these cancers is dependent upon 
the ras protein signal transduction cascade and therefore susceptible to treatment by 
interruption of the cascade, i.e., by inhibiting raf kinase. Accordingly, the compounds of the 
invention are useful in treating cancers, including solid cancers, such as, for example, 
carcinomas (e.g., of the lungs, pancreas, thyroid, bladder or colon), myeloid disorders (e.g., 

20 myeloid leukemia) or adenomas (e.g., villous colon adenoma). 

The present invention therefore provides compounds generally described as aryl ureas, 
including both aryl and hetero aryl analogues, which inhibit the raf kinase pathway. The 
invention also provides a method for treating a raf mediated disease state in humans or 
25 mammals. Thus, the invention is directed to compounds which inhibit the enzyme raf kinase 
and also compounds, compositions and methods for the treatment of cancerous cell growth 
mediated by raf kinase wherein a compound of Formula I is administered or pharmaceutical^ 
acceptable salt thereof. 

A-D-B (I) 

30 In formula I. D is -NH-C(0)-NH-, 
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A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-L ! ) q , 
where L is a 5 or 6 membered cyclic structure bound directly to D, L 1 comprises a 
substituted cyclic moiety having at least 5 members, M is a bridging group having at least 
one atom, q is an integer of from 1-3; and each cyclic structure of L and L 1 contains 0-4 
5 members of the group consisting of nitrogen, oxygen and sulfur, and 

B is a substituted or unsubstituted, up to tricyclic aryl or heteroaryl moiety of up to , 
30 carbon atoms with at least one 6-member cyclic structure bound directly to D containing 
0-4 members of the group consisting of nitrogen, oxygen and sulfur, 

wherein L l is substituted by at least one substituent selected from the group consisting 
10 of -S0 2 R x , -C(0)R x and -C(NR y ) R 2 , 

R y is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally halosubstituted, up to per 
halo, 

R 2 is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
15 containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and O and are optionally substituted by halogen; 

R x is R z or NR a Rb where R a and Rb are 

a) independently hydrogen, 

20 a carbon based moiety of up to 30 carbon atoms optionally containing 

heteroatoms selected from N, S and O and optionally substituted by halogen, hydroxy and 
carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms 
selected from N, S and O and are optionally substituted by halogen, or 

-OSi(Rf>3 where R r - is hydrogen or a carbon based moiety of up to 24 carbon 
25 atoms optionally containing heteroatoms selected from N, S and O and optionally substituted 

by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, which 

optionally contain heteroatoms selected from N, S and O and are optionally substituted by 
halogen; or 
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b) R a and R b together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and O, or a substituted 5-7 member heterocyclic structure of 
1-3 heteroatoms selected from N, S and O substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N\ 

5 S and O and are optionally substituted by halogen; or 

c) one of R a or R b is -C(O)-, a C1-C5 divalent alkylene group or a substituted d- 
C5 divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 
members, wherein the substituents of the substituted C1-C5 divalent alkylene group are 
selected from the group consisting of halogen, hydroxy, and carbon based substituents of up 

10 to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and O and are 
optionally substituted by halogen; 

where B is substituted, L is substituted or L 1 is additionally substituted, the 
substituents are selected from the group consisting of halogen, up to per-halo, and Wn, where 
n is 0-3; 

15 wherein each W is independently selected from the group consisting of -CN, -C0 2 R\ 

-C(0)NR 7 R 7 , -C(0)-R 7 , -NCb, -OR 7 , -SR 7 , -NR 7 R 7 , -NR 7 C(0)OR 7 , -NR 7 C(0)R 7 , -Q-Ar, and 
carbon based moieties of up to 24 carbon atoms, optionally containing heteroatoms selected 
from N, S and O and optionally substituted by one or more substituents independently 
selected from the group consisting of -CN, -C0 2 R 7 , -C(0)R 7 , -C(0)NR 7 R 7 , -OR\ -SR 7 , - 

20 NR 7 R 7 , -N0 2 , -NR 7 C(0)R 7 , -NR 7 C(0)OR 7 and halogen up to per-halo; with each R 7 
independently selected from H or a carbon based moiety of up to 24 carbon atoms, optionally 
containing heteroatoms selected from N, S and O and optionally substituted by halogen, 

wherein Q is -O-, -S-, -N(R 7 )-, -(CH 2 ) m -, -C(O)-, -CH(OH)-, -(CH 2 ) m O-, -(CH 2 ) m S-, 
-(CH 2 ) m N(R 7 )-, -0(CH 2 ) m - CHX\ -CX a 2 -, -S-(CH 2 ) m - and -N(R 7 )(CH 2 ) m -, where m= 1-3, 
25 and X a is halogen; and 

Ar is a 5- or 6-member aromatic structure containing 0-2 members selected from the 
group consisting of nitrogen, oxygen and sulfur, which is optionally substituted by halogen, 
up to per-halo, and optionally substituted by Z n i, wherein nl is 0 to 3 and each Z is 
independently selected from the group consisting of -CN, -C0 2 R 7 , -C(0)R , -C(0)NR R . - 
30 NO : , -OR 7 , - SR 7 -NR 7 R 7 , -NR~C(0)OR 7 , -NR 7 C(0)R 7 , and a carbon based moieu of up to 
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24 carbon atoms, optionally containing heteroatoms selected from N, S and O and optionally 
substituted by one or more substituents selected from the group consisting of -CN, -CO : R . - 
COR 7 , -C(0)NR 7 R 7 , -OR 7 , -SR 7 , -NO,, -NR 7 R 7 , -NR 7 C(0)R 7 , and -NR 7 C(0)OR 7 , with R" as 
defined above. 

5 

In formula I, suitable hetaryl groups include, but are not limited to, 5-12 carbon-atom 
aromatic rings or ring systems containing 1-3 rings, at least one of which is aromatic, in 
which one or more, e.g., 1-4 carbon atoms in one or more of the rings can be replaced by 
oxygen, nitrogen or sulfur atoms. Each ring typically has 3-7 atoms. For example, B can be 
10 2- or 3-furyl, 2- or 3-thienyl, 2- or 4-triazinyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 
1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or' 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 1,2,3-triazol-l-, -4- or -5- 
yl, 1,2,4-triazol-l-, -3- or -5-yl, 1- or 5-tetrazolyl, l,2,3-oxadiazol-4- or -5-yl, 1,2,4- 
oxadiazol-3- or -5-yl, l,3,4-thiadiazol-2- or -5-yl, l,2,4-oxadiazol-3- or -5-yl, 1,3,4- 
15 thiadiazol-2- or -5-yl, l,3.4-thiadiazol-3- or -5-yl, l,2,3-thiadiazol-4- or -5-yl, 2-, 3-, 4-, 5- 
or 6-2H-thiopyranyl, 2-, 3- or 4-4H-thiopyranyl, 3- or 4-pyridazinyl, pyrazinyl, 2-, 3-, 4-, 5-. 
6- or 7-benzofuryl, 2-, 3-, 4-, 5-, 6- or 7-benzothienyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 1-, 2-, 
4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 
3-, 4-, 5- 6- or 7-benzisoxazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7- 
20 benzisothiazolyl, 2-, 4-, 5-, 6- or 7-benz-l,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl, 
1 % 3. 7 4-, 5-, 6-, 7-, 8- isoquinolinyl, 1-, 2-., 3-, 4- or 9-carbazolyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8- 
or 9-acridinyl, or 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, or additionally optionally substituted 
phenyl, 2- or 3-thienyl, 1,3,4-thiadiazolyl, 3-pyrryl, 3-pyrazolyl, 2-thiazolyl or 5-thiazolyl, 
etc. For example, B can be 4-methyl-phenyl, 5-methyl-2-thienyl, 4-methyl-2-thienyl, 1- 
25 methyl-3-pyrryl, l-methyl-3-pyrazolyl, 5-methyl-2-thiazolyl or 5-methyl-l,2,4-thiadiazol-2- 
yl.. 

Suitable alkyl groups and alkyl portions of groups, e.g., alkoxy, etc. throughout 
include methyl, ethyl, propyl, butyl, etc., including all straight-chain and branched isomers 
such as isopropyl, isobutyl, sec-butyl, rerr-butyl, etc. 
30 Suitable aryl groups which do not contain heteroatoms include, for example, phenyl 

and 1- and 2-naphthyl. 
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The term "cycloalkyl", as used herein, refers to cyclic structures with or without alkyl 
substituents such that, for example, "C 4 cycloalkyl" includes methyl substituted cyclopropyl 
groups as well as cyclobutyl groups. The term "cycloalkyl", as used herein also includes 
saturated heterocyclic groups. 

Suitable halogen groups include F, CI, Br, and/or I, from one to per-substitution (i.e. 
all H atoms on a group replaced by a halogen atom) being possible where an alkyl group is 
substituted by halogen, mixed substitution of halogen atom types also being possible on a 
given moiety. 

The invention also relates to compounds per se, of formula I. 
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The present invention is also directed to pharmaceutically acceptable salts of formula I. 
Suitable pharmaceutically acceptable salts are well known to those skilled in the art and 
include basic salts of morganic and organic acids, such as hydrochloric acid, hydrobromic 
acid, sulfuric acid, phosphoric acid, methanesulphonic acid, trifluoromethanesulfonic acid, 
15 benzenesulfonic acid, p-toluenesulfonic acid, 1 -naphthalenesulfonic acid, 2- 
naphthalenesulfonic acid, acetic acid, trifluoroacetic acid, malic acid, tartaric acid, citric acid, 
lactic acid, oxalic acid, succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid, 
phenylacetic acid, and mandelic acid. In addition, pharmaceutically acceptable salts include 
acid salts of inorganic bases, such as salts containing alkaline cations (e.g., Li + Na" or K ), 
20 alkaline earth cations (e.g., Mg +2 , Ca +2 or Ba +2 ), the ammonium cation, as well as acid salts 
of organic bases, including aliphatic and aromatic substituted ammonium, and quaternary 
ammonium cations, such as those arising from protonation or peralkylation of triethylamine, 
' A^-diethylamine, M Af-dicyclohexylamine, lysine, pyridine, W-dimethylaminopyridine 
(DMAP), l,4-diazabiclo[2.2.2]octane (DABCO), l,5-diazabicyclo[4.3.0]non-5-ene (DBN) 
25 and 1 ,8-diazabicyclo[5.4.0]undec-7-ene (DBU). 

A number of the compounds of Formula I possess asymmetric carbons and can therefor exist 
in racemic and optically active forms. Methods of separation of enantiomeric and 
diastereomeric mixtures are well known to one skilled in the art. The present invention 
30 encompasses any isolated racemic or optically active form of compounds described in 
Formula I which possess raf inhibitory activity. 
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genera] Preparative Methods 

The compounds of Formula I may be prepared by the use of known cbemical reacrions and 
procedures, some from starting materials which are commercially available. Nevertheless, 
.eneral preparative me.hods are provided below to aid one skilled in .he « in synthestatng 
Le compounds, wirh more detatled examples being provided in me Experimental secon 
which follows. 



Substituted anilines may be generated using standard methods (March. Advance* Organ, 
Chemistry, 3- Ed, John Wiley: New York (1985). Larock. Comprehensive Orgamc 
l0 Transformations; VCH Publishers: New York (1989)). As shown in Scheme I, aryl axnmes 
are commonly synthesized by reduction of nitroaryls using a metal catalyst, such as Ni, Pd or 
Pt and H 2 or a hydride transfer agent, such as formate, cyclohexadiene, or a borohydnde 
(Rvlander. Hvdrogenation Methods; Academic Press: London, UK (1985)). Nitroaryls may 
als'o be directly reduced using a strong hydride source, such as LiAlfL (Seyden-Penne. 
l5 Reductions oy the Alumino- and Borohydrides in Organic Synthesis; VCH Publishers: New 
York (1991)), or using a zero valent metal, such as Fe, Sn or Ca, often in acidic med,, Many 
me thods exist for the synthesis of nitroaryls (March. Advanced Organic Chemistry, 3 Ed, 
John Wiley: New York (1985). Larock. Comprehensive Organic Transformations; VCH 
Publishers: New York (1989)). 

H 2 / catalyst 
jf (eg. Ni, Pd, Pt) \^ 

ArNG2 EJ ArNH 2 

\ M(0) 

(eg. Fe. Sn. Ca) 

Scheme I Reduction of Nitroaryls to Aryl Amines 

Nitroaryls are commonly formed by electrophilic aromatic nitration using HNO, or in 
altemanve NOf source. Nitroaryls may be further elaborated prior to reducnon. Thus, 
nitroaryls substituted with 
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Ar-H 



HN0 3 

► ArNQ 2 



potential leaving groups (e.g. F, CI, Br, etc.) may undergo substitution reactions on treatment 
with nucleophiles, such as thiolate (exemplified in Scheme II) or phenoxide. Nitroaryls may 
also undergo Ullman-type coupling reactions (Scheme II). 

° 2N \^x ArSH 



FT 



base 



0 2 N 




* \^ \ Br— Ar 



A br— Ar ^ 2 
V-SH ^ 



5 3 

Scheme II Selected Nucleophilic Aromatic Substitution using Nitroaryls 

Nitroaryls may also undergo transition metal mediated cross coupling reactions. For 
example, nitroaryl electrophiles, such as nitroaryl bromides, iodides or triflates, undergo 
palladium mediated cross coupling reactions with aryl nucleophiles, such as arylboronic acids 
10 (Suzuki reactions, exemplified below), aryltins (Stille reactions) or arylzincs (Negishi 
reaction) to afford the biaryl (5). 

°2 N \^-^ ArB(OR') 2 C 2 N 

£ J-X > \-Ar 

R ^<=y Pd(0) R^=^ 

4 5 

Either nitroaryls or anilines may be converted into the corresponding arenesulfonyl chloride 
(7) on treatment with chlorosulfonic acid. Reaction of the sulfonyl chloride with a fluoride 
15 source, such as KP then affords sulfonyl fluoride (8). Reaction of sulfonyl fluoride 8 with 
trimethylsilyl trifluoromethane in the presence of a fluoride source, such as 
tris(dimethylamino)sulfonium difluorotrimethylsiliconate (TASF) leads to the corresponding 
trifluoromethylsulfone (9). Alternatively, sulfonyl chloride 7 may be reduced to the 
arenethiol (10), for example with zinc amalgum. Reaction of thiol 10 with CHC1F : in the 
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presence of base gives the difluoromethyl mercaptam (11), which may be oxidized to the 
suifone (12) with any of a variety of oxidants, including CrCh-acetic anhydride (Sedova et at. 
Zh. Org. Khim. 1970, 6, (568). 





5 Scheme III Selected Methods of Fluorinated Aryl Suifone Synthesis 

As shown in Scheme IV, non-symmetrical urea formation may involve reaction of an aryl 
isocyanate (14) with an aryl amine (13). The heteroaryl isocyanate may be synthesized from 
a heteroaryl amine by treatment with phosgene or a phosgene equivalent, such as 
tnchloromethyl chloroformate (diphosgene), bis(trichloromethyl) carbonate (triphosgene), or 
10 MAf'-carbonyldiimidazole (CDI). The isocyanate may also be derived from a heterocyclic 
carboxylic acid derivative, such as an ester, an acid halide or an anhydride by a Curtius-type 
rearrangement. Thus, reaction of acid derivative 16 with an azide source, followed by 
rearrangement affords the isocyanate. The corresponding carboxylic acid (17) may also be 
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subjected to Curtius-type rearrangements using diphenylphosphoryl azide (DPPA) or a 
similar reagent. 

Ar 1 -NH 2 13 
COCI 2 

H 2 N— Ar 2 9 
Ar 1 ~NCO ■ ► Ar -M A M' Ar ^ 



14 

DPPA 



"N N 
H H 

15 



O - O 
Ar 1 ^X Ar 1 ^OH 
16 17 
Scheme IV Selected Methods of Non-Symmetrical Urea Formation 

Finally, ureas may be further manipulated using methods familiar to those skilled in the art. 

The invention also includes pharmaceutical compositions including a compound of Formula 
I, and a physiologically acceptable carrier. 

The compounds may be administered orally, topically, parenterally, by inhalation or spray or 
rectally in dosage unit formulations. The term 'administration by injection' includes 
intravenous, intramuscular, subcutaneous and parenteral injections, as well as use of infusion 
techniques. One or more compounds may be present in association with one or more non- 
toxic pharmaceutically acceptable carriers and if desired other active ingredients. 

Compositions intended for oral use may be prepared according to any suitable method known 
to the art for the manufacture of pharmaceutical compositions. Such compositions may 
contain one or more agents selected from the group consisting of diluents, sweetening agents, 
flavoring agents, coloring agents and preserving agents in order to provide palatable 
preparations. Tablets contain the active ingredient in admixture with non-toxic 
pharmaceutically acceptable exciptents which are suitable for the manufacture of tablets. 
These excipients may be, for example, inert diluents, such as calcium carbonate, sodium 
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carbonate, lactose, calcium phosphate or sodium phosphate; granulating and disintegrating 
agents, for example, corn starch, or alginic add; and binding agents, for example magnesium 
stearate, steanc acid or talc. The tablets may be uncoated or they may be coated by known 
techniques to delay disintegration and adsorption in the gastrointestinal tract and thereby 
5 provide a sustained action over a longer penod. For example, a time delay matenal such as 

glyceryl monostearate or glyceryl Stearate may be employed. These compounds may also 

be prepared in solid, rapidly released form. 

Formulations for oral use may also be presented as hard gelatin capsules wherein the active 
,„ .ngred.en. is mixed with an men sohd diluent, for example, calcium carbonate, calcum 
phosphate or kaolin, or as soft gelatin capsules wherein rhe active ingredient is mrxed w,th 
water or an oil medium, for example peanut oil, liquid paraffin or olive o.l. 

Aqueous suspensions contain the active ma.enals in admixture with excipients sui,ab!e for 
,5 the manufacture of aqueous suspensions. Such excipients are suspending agents, for example 
sodium carboxyme.hylcellulose, methylcellulose, hydroxypropyl methylce.lulose. sod.um 
alginate, polyvinylpyrrolidone, gum rragacanth and gum acacia; dispersing or wetting agents 
m av be a naturally occurring phosphatide, for example, lecithin, or condensation products or 
an 'alkylene oxide with fatty acids, for example polyoxyethylene sreara.e, or condensation 
„ products of ethylene oxide with long chain aliphatic alcohols, for example hep.adecae.hy ene 
oxycetanol. or condensafion products of elhylene oxide with parfial esters derived from fatty 
acids and hexftol such as polyoxyethylene sorbitol monoolea.e, or condensation products o. 
ethylene oxide with partial esrers derived ftom fate, acids and hexito, anhydrides, for 
example polvethylene sorbitan monooleate. The aqueous suspensions may also contam one 
25 or more preservatives, for example ethyl, or n-propyl p-hydroxybenzoa.e, one or more 
colonng agents, one or more flavoring agents, and one or more sweetening agents, such as 
sucrose or saccharin. 

Diaparsible powders and granules su.table for preparation of an aqueous suspense by the 

addition of water prov.de .he active ingredient in admixture with a dispersing or wetung 
a„e,„. suspending agent and one or more preservatives. Suitable dispersmg or we.ting agcn.s 
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and suspending agents are exemplified by those already mentioned above. Additional 
excipients, for example, sweetening, flavoring and coloring agents, may also be present. 

The compounds may also be in the form of non-aqueous liquid formulations, e.g., oily 
suspensions which may be formulated by suspending the active ingredients in a vegetable oil, 
for example arachis oil, olive oil, sesame oil or peanut oil, or in a mineral oil such as liquid 
paraffin. The oily suspensions may contain a thickening agent, for example beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and flavoring 
agents may be added to provide palatable oral preparations. These compositions may be 
preserved by the addition of an anti-oxidant such as ascorbic acid. 

Pharmaceutical compositions of the invention may also be in the form of oil-in-water 
emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis oil, or a 
mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents 
may be naturally-occurring gums, for example gum acacia or gum tragacanth, naturally- 
occurring phosphatides, for example soy bean, lecithin, and esters or partial esters derived 
from fatty acids and hexitol anhydrides, for example sorbitan monooleate, and condensation 
products of the said partial esters with ethylene oxide, for example polyoxyethylene sorbitan 
monooleate. The emulsions may also contain sweetening and flavoring agents. 

Syrups and elixirs may be formulated with sweetening agents, for example glycerol, 
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a 
preservative and flavoring and coloring agents. 

The compounds may also be administered in the form of suppositories for rectal 
administration of the drug. These compositions can be prepared by mixing the drug with a 
suitable non-irritating excipient which is solid at ordinary temperatures but liquid at the rectal 
temperature and will therefore melt in the rectum to release the drug. Such materials include 
cocoa butter and polyethylene glycols. 

For all regimens of use d.sclosed herein for compounds of Formula I, the daily oral dosage 
regmien will preferably be from 0.01 to 200 mg/Kg of total body weight. The daily dosage 
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for ad— on by injection, —g i™» S . intramuscular, subcu*ne £ 
parentera, injections, and use of infhsion .echnioues wil, P**^ ™ » ^ 
of ,o,a, bod, weigh, The da„y recta. dosage regime win preferably b from 0.01 » 
T 0 0 ntg/Kg of rora. body weigh, The dariy ropica, dosage regime wi U prefer* be from* 
fJU agister* between one ,o four times daUy. The datiy uthalatton dosage te S tnte 
will preferably be from 0.01 to 10 mgrtCg of total body wetgh, 

» will be appreciated by those skilled in the art .ha, the pantcular method of administration 
IT "enl a vartety of factors, al, of which are considered routinely when adm_ 
therapies. 1, win also be appreciated by one skiUed in the art ma, the spectfic dose eve 
"ven pat.cn, depends on a variety of factors, including specific aenvrty of the 
: m ;; d adLmstered, age, body weight, health, sex, die,, time and route of ad— ton 
t Tof excretion, etc. It wU. be further apprectated by one skilled in the art tha, the ophma 
1 of treatment, ie„ the mode of trearment and the daily number of doses of a compound 
of Formula I or a pharmaceutical* acceptable sa„ thereof gtven for a defined number 
days, can be ascertained by those skilled in the art using conventional treatment tests. 

U will be nndersrood, however, mat me specific dose leva, for any part.cular patient w,U 
Ltd upon a variety of factors, inc.uding .he activity of the specific compound employed, 
Z body weigh,, general health, sex, die, ..me of adm—n, route of admm_, 
of excretion, drug combinarion and the severtry of me condition undergone therapy. 

The enure enclosure of a„ app.ica.ions, parents and publications. cned 
Hereby incorporated by reference, including provisional application Sertal No. 60,115,877, 
, e"u, .999 - non-prov,s,ona, appHcat.on Serial Ho. 09/257,266 filed Febntary 



25, 1999. 
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The compounds can be produced fiom known compounds (or from starring materials which 
an be produced from known compounds,, e.g., through the genera, preparat, 
u k , w The acrivitv of a given compound to inhibit raf kmase can be 
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are for illustrative purposes only and are not intended, nor should they be construed to limit 
the invention in any way. 

FX AMPLE S 

5 All reactions were performed in name-dried or oven-dried, glassware under a positive... 

pressure of dry "argon or dry nitrogen, and were stirred magnetically unless otherwise 
indicated. Sensitive liquids and solutions were transferred via syringe or cannula, and 
introduced into reaction vessels through rubber septa. Unless otherwise stated, the term 
'concentration under reduced pressure' refers to use of a Buclu rotary evaporator at 

10 approximately 15 mmHg. Unless otherwise stated, the term 'under tngh vacuum' refers to a 
vacuum of 0.4 -1.0 mmHg. 

All temperatures are reported uncorrected in degrees Celsius (°C). Unless otherw,se 
indicated, all parts and percentages are by weight. 

Commercial grade reagents and solvents were used without further purification. N- 
cyclohexvl-N-(methylpolyst y rene)carbodiimide was purchased from Calbiochem- 
Novabiochem Corp. 3-^Butylaniline, 5-,err-butyl-2-methoxyaniline, 4-bromo-3- 
(trifluoromethyl)aniline, 4-chloro-3-(trifluoromethyl)aniline 2-methoxy-5- 

(trifluoromethyl)aniline, 4-^r-butyl-2-mtroaruline, 3-amino-2-naphthol, ethyl 4- 
isocyanatobenzoate, ^acetyl-4-chloro-2-methoxy-5-(trifluoromethyl)anilme and 4-chloro-3- 
(tnfluoromethyl)phenyl isocyanate were purchased and used without further purification, 
• Syntheses of 3-amino-2-methoxyquinoline (E. Cho et al. WO 98/00402; A. Cordi et al. EP 
547 609- IBID Bioorg. Med. Chem.. 3, 1995, 129), 4-(3-carbamoylphenoxy)-l-n,trobenzene 
25 (K \kawa Yakugaku Zasshi 79, 1959, 760; Chem. Abstr. 53, 1959, 12761b). 3-tert- 
butylphenyl isocyanate (O. Rohr et al. DE 2,436,108) and 2-methoxyo- 
(tnfluoromethyl)phenyl isocyanate (K. Inukai et al. JP 42,025,067; IBID Kogyo Kagaku 
Zasshi 70, 1967, 491) have previously been described. 

30 Thin-laver chromatography (TLC) was performed using Whatman* ore-coated glass-backed 
silica id 60A F-254 250 urn plates. Vtsualization of plates was effected by one or more ot 
the following techniques: (a) ultraviolet illumination, (b) exposure to iodine vapor, (c) 
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immersion of the plate in a 10% solution of phosphomolybdic acid in ethanol followed by 
heatmg, (d) immersion of the plate in a cerium sulfate solution followed by heating, and/or 
(e) immersion of the plate in an acidic ethanol solution of 2,4-dinitrophenylhydrazine 
followed by heatmg. Column chromatography (flash chromatography) was performed using 
230-400 mesh EM Science® silica gel. - 

Melting points (mp) were determined using a Thomas-Hoover melting point apparatus or a 
Mettler FP66 automated melting point apparatus and are uncorrected. Fourier transform 
infrared spectra were obtained using a Mattson 4020 Galaxy Series spectrophotometer. 
Proton ( l H) nuclear magnetic resonance (NMR) spectra were measured with a General 
Electric GN-Omega 300 (300 MHz) spectrometer with either Me 4 Si (6 0.00) or residual 
protonated solvent (CHCU 5 7.26; MeOH 6 3.30; DMSO 6 2.49) as standard. Carbon ( 13 C) 
NMR spectra were measured with a General Electric GN-Omega 300 (75 MHz) spectrometer 
with solvent (CDCh 5 77.0; MeOD-d 3 ; 5 49.0; DMSO-d, 5 39.5) as standard. Low resolution 
mass spectra (MS) and high resolution mass spectra (HRMS) were either obtained as electron 
impact (EI) mass spectra or as fast atom bombardment (FAB) mass spectra. Electron impact 
mass spectra (EI-MS) were obtained with a Hewlett Packard 5989A mass spectrometer 
equipped with a Vacumetrics Desorption Chemical Ionization Probe for sample introduction. 
The ion source was maintained at 250 °C. Electron impact ionization was performed with 
electron energy of 70 eV and a trap current of 300 uA. Liquid-cesmm secondary 
spectra (FAB-MS), an updated version of fast atom bombardment were obtained using a 
Kratos Concept 1-H spectrometer. Chemical ionization mass spectra (CI-MS) were obtained 
using a Hewlett Packard MS-Engine (5989A) with methane or ammonia as the reagent gas 
(lxlO- 4 torr to 2 5x10^ torr). The direct insertion desorption chemical ionization (DCl) probe 
, (Vaccumetrics, Inc.) was ramped from 0-1.5 amps in 10 sec and held at 10 amps until all 
traces of the sample disappeared ( -1-2 min). Spectra were scanned from 50-800 amu at 2 
sec per scan. HPLC - electrospray mass spectra (HPLC ES-MS) were obtained using a 
Hewlett-Packard 1100 HPLC equipped with a quaternary pump, a variable wavelength 
detector a C-18 column, and a Finnigan LCQ ion trap mass spectrometer with electrospray 
0 ionization Spectra were scanned from 120-800 amu using a variable ion time according to 
the number of >ons in the source. Gas chromatography - ion selective mass spectra (GC-MS) 
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were obtained with a Hewlett Packard 5890 gas chromatograph equipped with an HP-1 
methyl silicone column (0.33 mM coating; 25 m x 0.2 mm) and a Hewlett Packard 5971 
Mass Selective Detector (ionization energy 70 eV). Elemental analyses are conducted by 
Robertson Microlit Labs, Madison NJ. 

All compounds displayed NMR spectra, LRMS and either elemental analysis or HRMS 
consistent with assigned structures. 
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List of Abbreviations and Acronyms: 

AcOH acetic acid 

an h anhydrous 

atm atmosphere(s) 

BOC rerr-butoxycarbonyl 

QDl l,l'-carbonyl diimidazole 

conc concentrated 

d day(s) 

fe c decomposition 

DMAC MW-dimethylacetamide 

DMPU i,3-dimethyl-3,4,5,6-tetrahydro-2(lH)-pyrimidinone 

DMF AA f iV-dimethylformamide 

DMSO dimethylsulfoxide 

DPPA diphenylphosphoryl azide 

EDCI i.(3-dimethylaminopropyl)-3-ethylcarbodiimide 

EtOAc ethyl acetate 

EtOH ethanol(100%) 

Et 2 0 diethyl ether 

Et 3 N triethylamine 

h hour(s) 

HOBT 1 -hydroxybenzotriazole 

m-CPBA 3-chloroperoxybenzoic acid 

MeOH methanol 

pet. ether petroleum ether (boiling range 30-60 °C) 
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temp. temperature 

THF tetrahydrofuran 

TFA trifluoroAcOH 

Tf trifluoromethanesulfonyl 

A. General Methods for Synthesis of Substituted Anilines 

Al. General Method for Aryl Amine Formation via Ether Formation 

Followed by Ester Saponification, Curtius Rearrangement, and 
Carbamate Deprotection. Synthesis of 2-Amino-3-methoxynaphthaIene. 




CO z Me 
OMe 

Step 1. Methyl 3-methoxy-2-naphthoate 

A slurry of methyl 3-hydroxy-2-naphthoate (10.1 g, 50.1 mmol) and K 2 C0 3 (7.96 g, 57.6 
mmol) in DMF (200 raL) was stirred at room temp, for 15 min., then treated with 
iodomethane (3.43 raL, 55.1 mmol). The mixture was allowed to stir at room temp, 
overnight, then was treated with water (200 raL). The resulting mixture was extracted with 
EtOAc (2 x 200 mL). The combined organic layers were washed with a saturated NaCl 
solution (100 mL), dried (MgS0 4 ), concentrated under reduced pressure (approximately 0,4 
mmHg overnight) to give methyl 3-methoxy-2-naphthoate as an amber oil (10.30 g): 'H- 
NMR (DMSO-d 6 ) 5 2.70 (s, 3H), 2.85 (s, 3H), 7.38 (app t, 7=8.09 Hz, 1H), 7.44 (s, 1H), 7.53 
(app t, J=8.09 Hz, 1H), 7.84 (d, J=8.09 Hz, 1H), 7.90 (s, 1H), 8,21 (s, 1H). 




Step 2. 3-Mettaoxy-2-naphthoic acid 

A solution of methyl 3-methoxy-2-naphthoate (6.28 g, 29.10 mmol) and water (10 mL) in 
MeOH (100 mL) at room temp, was treated with a 1 NNaOH solution (33.4 mL, 33.4 mmol). 
The mixture was heated at the reflux temp, for 3 h, cooled to room temp., and made acidic 
with a 10% citric acid solution. The resulting solution was extracted with EtOAc (2 x 100 
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mL ) The combined organic layers were washed with a saturated NaCl solution, dned 
(NM504) and concentrated under reduced pressure. The residue was tnturated with hexane 
then washed several times with hexane to give 3-methoxy-2-naphthoiC acid as a white solid 
(5.40 g, 92%): 'H-NMR (DMSO-d 6 ) 5 3.88 (s, 3H), 7.34-7.41 (m, 2H). 7.49-7.54 (m, IH), 
7.83 (I j=8.09Hz, IH). 7.91 (d, J=8.0.9 Hz, lH),8.19(s, IH). 12.83 (br s, IH). 




Step 3 2-(7V-(Carbobenzyloxy)amino-3-methoxynaphthalene 

A solution of 3-methoxy-2-naphthoic acid (3.36 g, 16.6 mmol) and Et 3 N (2.59 mL. 18.6 
mm ol) in anh toluene (70 mL) was stirred at room temp, for 15 nun., then treated with a 
solution of DPPA (5.12 g, 18.6 mmol) in toluene (10 mL) via pipette. The resulting mixture 
was heated at 80 =C for 2 h. After cooling the mixture to room temp., benzyl alcohol (2.06 
mL ^0 mmol) was added via synnge. The mixture was then warmed to 80 °C overnight. The 
resulting mixture was cooled to room temp., quenched with a 10% citric acid solution, and 
extracted with EtOAc (2 x 100 mL). The combined organic layers were washed with a 
saturated NaCl solution, dried (MgSO,) and concentrated under reduced pressure. The 
residue was purified by column chromatography (14% EtOAc/86% hexane) to give 2-{N- 
(carbobenzvloxy)ammo-3-methoxynaphthalene as a pale yellow oil (5.1 g, 100%): H-NMR 
(DMSO-d,') 5 3.89 (s, 3H), 5.17 (s, 2H), 7.27-7.44 (m, 8H), 7.72-7.75 (m, 2H), 8.20 (,, IH), 
8.76 (s, IH). 




Step 4 2-Amino-3-methoxynaphttaalene 

A slurry of ^(7V-(carbobenzyloxy)amino-3-methoxynaphthalene (5.0 g, 16.3 mmol) and 10% 
Pd/C (0 5 o) in EtOAc (70 mL) was maintained under a H 2 atm (balloon) at room temp. 
ovemMit = The resulting mixture was filtered through Celite® and concentrated under 
reduced pressure to give 2-amino-3-methcxyna P hthalene as a pale pink powder (2.40 g. 
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85%): 'H-NMR (DMSO-d*) 8 3.86 (s. 3H), 6.86 (s. 2H), 7.04-7.16 (m, 2H), 7.43 id. 7-8.0 
Hz, 1H), 7.56 (d, 7=8.0 Hz, 1H); EI-MS m/z 173 (M + ). 

A2 . Synthesis of co-Carbamyl Anilines via Formation of a Carbamylpyridine 

Followed by Nucleophilic Coupling with an Aryl Amine. Synthesis of 4- 
(2-iV-Methylcarbamyl-4-pyridyloxy)aniline 

O 

Step la. Synthesis of 4-chloro-N-rnethyl-2-pyridinecarboxamide via the Menisci 
reaction 

Cantion: this is a highly hazardous, potentially explosive reaction. To a stirring solution of 
4-chloropyridine (10.0 g) in tf-methylformamide (250 mL) at room temp, was added cone. 
H,S0 4 (3.55 mL) to generate an exotherm. To this mixture was added H 2 0 2 (30% wt in H 2 0. 
17 mL) followed by FeS0 4 -7H 2 0 (0.56 g) to generate another exotherm. The resulting 
mixture was stirred in the dark at room temp, for 1 h, then warmed slowly over 4 h to 45 °C. 
When bubbling had subsided, the reaction was heated at 60 °C for 16 h. The resulting 
opaque brown solution was diluted with H 2 Q (700 mL) followed by a 10% NaOH solution 
(•>50 mL) The resulting mixture was extracted with EtOAc (3 x 500 mL). The organic 
phases were washed separately with a saturated NaCl solution (3 x 150 mL), then they were 
combined, dried (MgS0 4 ) and filtered through a pad of silica gel with the aid of EtOAc. The 
resulting brown oil was purified by column chromatography (gradient from 50% EtOAc/50% 
' hexane » 80% EtOAc/20% hexane). The resulting yellow oil crystallized at 0 °C over 72 h to 
aive 4-chloro-^methyl-2-pyridinecarboxamide (0.61 g, 5.3%): TLC (50% EtOAc/50% 
hexane) R/0.50; 'H NMR (CDCU) 5 3.04 (d, 7=5.1 Hz, 3H), 7.43 (dd, 7=5.4, 2.4 Hz, IH), 
7.96 (br s. IH), 8.21 (s, IH), 8.44 (d, 7=5.1 Hz, 1 H); CI-MS m/z 171 ((M + H) + ). 
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CI 



K^U HCI 

Step lb. Synthesis of 4-chloropyridine-2-carbony. chloride HC. salt via picolinic 



acid 
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Anhydrous DMF (6.0 mL) was slowly added to S0C1 2 (180 mL) between 40° and 50 °C. 
The solution was stirred in that temperature range for 10 min. then picolinic acid (60.0 g, 487 
mmol) was added in portions over 30 min. The resulting solution was heated at 72 °C 
(vigorous S0 2 evolution) for 16 h to generate a yellow solid precipitate. The resulting 
mixture was cooled to room temp., diluted with toluene (500 mL) and concentrated to 200 
mL. The toluene addition/concentration process was repeated twice. The resulting nearly 
dry residue was filtered and the solids were washed with toluene (2 x 200 mL) and dried 
under high vacuum for 4 h to afford 4-chloropyridine-2-carbonyl chloride HCl salt as a 
yellow-orange solid (92.0 g, 89%). 

O 

c 'YV N ° Me 

I^N HCl 

Step 2. Synthesis of methyl 4-chloropyridine-2-carboxylate HCl salt 

Anh DMF (10.0 mL) was slowly added to SOCl 2 (300 mL) at 40-48 °C. The solution was 
stirred at that temp, range for 10 min., then picolinic acid (100 g, 812 mmol) was added over 
30 min. The resulting solution was heated at 72 °C (vigorous S0 2 evolution) for 16 h to 
generate a yellow solid. The resulting mixture was cooled to room temp., diluted with 
toluene (500 mL) and concentrated to 200 mL. The toluene addition/concentration process 
was repeated twice. The resulting nearly dry residue was filtered, and the solids were washed 
with toluene (50 mL) and dried under high vacuum for 4 hours to afford 4-chloropyridine-2- 
carbonyl chloride HCl salt as an off-white solid (27.2 g, 1.6%).. This material was set aside. 

The red filtrate was added to MeOH (200 mL) at a rate which kept the internal temperature 
below 55 °C. The contents were stirred at room temp, for 45 min., cooled to 5 °C and treated 
with Et 2 0 (200 mL) dropwise. The resulting solids were filtered, washed with Et 2 0 (200 
mL) and dried under reduced pressure at 35 °C to provide methyl 4-chloropyridine-2- 
carboxylate HCl salt as a white solid (1 10 g, 65%): mp 108-1 12 °C; l H-NMR (DMSO-d 6 ) 5 
3.88 (s, 3H); 7.82 (dd, 7=5.5, 2.2 Hz, 1H); 8.08 (d, .7=2.2 Hz, 1H); 8.68 (d, 7=5.5 Hz, 1H); 
10.68 (br s, 1H); HPLC ES-MS m/z 172 ((M+Hf ). 
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cl "Y'^i^ NHMe 

Step 3a. Synthesis of 4-ch l oro-,V-methyl-2-pyridinec a rboxamide from methyl 4- 
cbloropyridine-2-carboxylate 

A suspension of methy. .ch.oropyridine.-carboxy.ate HC, -^^-^ 
MeOH (75 mL> a, 0 °C was rreated wi* a 2.0 M m=.hy,anune so.unon „ THF C U * - 
„nich Kept *e interna, temp, below 5 -C The resuming mixture was stored a, 3 ^ fcr> 
.Ken concent under reduce, pressure. The resuHing souds were suspended^ ^OAc, 
L) and filtered. The filtrate was washed with a saturated Nad solunon (=00 mU , dned 
I sl) and concentrated under reduced pressure to afford 4-ch,oro-»-nethy,-2- 
XL— e as pa,e- y e„ow crystal (7,2 S , mp = 

«• 2.8. (s, 3H), 7.74 (dd. >5,, 2.2 Hz, .H), 8.00 (d, .=2.2, ,H>, 8.6! (d, >,1 Ha, ,H>, 
8 85 (brd, 1H); CI-MS m/z 171 ((M+H) + ). 

O 




N 



Step 3b. Synthesis of 4-chloro-iV-methyl-2-pyridmec a rboxamide from 4- 
chloropyridine-2-carbonyl chloride 

^oropyndin*.2-carbo,y, ch.onde HC. saU (7.0 S , 32.95 mmo,) was added in pontons to 
. LtureTf a 2.0 M m e,hy.amine so.ufion in THF (100 mL) and MeOH (20 mU a, 0 C. 

etn „. nt , o C for 4 h then concentrated under reduced pressure.. 
TVlP rp<:ii1tine mixture was stored at j «~ ror t u, 
^ " — near.y dry so.ids were suspended in EtOAc (.00 nO.) and fiUered. The filtrate 
Z washed w,, a sarurated Nad so.urion (2 x .00 mL), dried (Na.SO.) and concenrra 
under reduced pressure to provide 4.ch,oro./y-n=.hy l -2-pytfdinecarboxam,de as a yellow, 
crystalline solid (4.95 g, 88%): mp 37-40 °C. 

0 

steD 4 Synthesis of 4^2-(iV-n,eth y .c.rb»mov.>4-pyr i dy.oxy)a„H>ne 

.solution of 4-'aminopheno, (9.60 g, S8.0 mm* in anh. DMF ,150 mL, was treated * 
;il m --buroxide (.0.29 S , 9,, mmo,, and the reddish-brown m.xture was surrcd a, 
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room temp, for 2 h. The contents were treated with 4-chloro-,Y-methyl-2- 
pyndinecarboxam.de (15.0 g, 87.9 mmol) and K 2 C0 3 (6.50 g, 47.0 nunol) and then heated at 
80 =C for 8 h. The mixture was cooled to room temp, and separated between EtOAc (>00 
mL) and a saturated NaCl solution (500 mL). The aqueous phase was back-extracted with 
EtOAc (300 mL). The combined organic layers were washed with a saturated NaCl solution 
(4 x 1000 mL), dned (Na,S0 4 ) and concentrated under reduced pressure. The resulting solids 
were dried under reduced pressure at 35 °C for 3 h to afford 4-(2-(^methylcarbamoyl)-4- 
pvndyloxy)amline as a light-brown solid 17.9 g, 84<>/o): l H-NMR (DMSO-d 6 ) 8 2.77 (d, 7=4.8 
Hz 3H) 5.17 (br s, 2H), 6.64, 6.86 (AA'BB' quartet, 7=8.4 Hz, 4H), 7.06 (dd, 7=5.5, 2.. Hz, 
1H), 7.33 (d, 7=2.5 Hz, 1H), 8.44 (d, 7=5.5 Hz, 1H), 8.73 (br d, 1H); HPLC ES-MS mtz 244 
((M+Hf). 

A3 . General Method for the Synthesis of Anilines by Nucleophil.c Aromatic 

Addition Followed by Nitroarene Reduction. Synthesis of 5-(4- 
Aminophenoxy)isoindoline-l,3-dione 
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NH 
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Step 1. Synthesis of 5-hydroxyisoindoUne-l^-dione 

To a mixture of ammonium carbonate (5.28 g, 54.9 mmol) in cone. AcOH (25 mL) was 
slowly added 4-hydroxyphthalic acid (5.0 g, 27.45 mmol). The resulting mixture was heated 
at 120 °C for 45 min., then the clear, bright yellow mixture was heated at 160 °C for 2 h. The 
resulting mixture was maintained at 160 *C and was concentrated to approximately 15 mL, 
then JL cooled to room temp, and adjusted P H 10 with a IN NaOH solution. This mixture 
was cooled to 0 °C and slowly acidified to pH 5 using a IN HC1 solution. The resultant 
precipitate was collected by filtration and dried under reduced pressure to yield 5- 
hydroxyisoindoline-LS-dione as a pale yellow powder as product (3.24 g, 72%): 'H NMR 
(DMSO-d 6 ) 8 7.00-7.03 (m, 2H), 7.56 (d,7=9.3Hz, 1H). 
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0 2 N' 

O' 

Step 2. Synthesis of 5-(4-nitrophenoxy)isoindoline-l,3-dione 

To a stirring slurry of NaH (1.1 g, 44.9 mmol) in DMF (40 mL) at 0 °C was added a solution 
of 5-hydroxyisoindoline-l,3-dione (3.2 g, 19.6 mmol) in DMF (40 mL) dropwise. The bright 

5 yellow-green mixture was allowed to return to room temp, and was stirred for 1 h, then 1- 
fluoro-4-nitrobenzene (2.67 g, 18.7 mmol) was added via syringe in 3-4 portions. The 
resulting mixture was heated at 70 °C overnight, then cooled to room temp, and diluted 
slowly with water (150 mL), and extracted with EtOAc (2 x 100 mL). The combined organic 
layers were dried (MgS0 4 ) and concentrated under reduced pressure to give 5-(4- 

10 nitrophenoxy)isoindoline-l,3-dione as a yellow solid (3.3 g, 62%): TLC (30% EtOAc/70% 
hexane) R/0.28; 1H NMR (DMSO-d 6 ) 6 7.32 (d, 7=12 Hz, 2H), 7.52-7.57 (m, 2H), 7.89(d. 
7=7.8 Hz, 1H), 8.29 (d, J=9 Hz, 2H), 1 1.43 (br s, 1H); CI-MS m/z 285 ((M+Hf, 100%). 




H 2 N 

O' 

Step 3. Synthesis of 5-(4-aminophenoxy)isoindoline-l,3-dione 

15 A solution of 5-(4-nitrophenoxy)isoindoline-l,3-dione (0.6 g, 2.1 1 mmol) in cone. AcOH (12 
mL) and water (0.1 mL) was stirred under stream of argon while iron powder (0.59 g, 55.9 
mmol) was added slowly. This mixture stirred at room temp, for 72 h, then was diluted with 
water (25 mL) and extracted with EtOAc (3 x 50 mL). The combined organic layers were 
dried (MgS0 4 ) and concentrated under reduced pressure to give 5-(4- 

20 aminophenoxy)isoindoline-l,3-dione as a brownish solid (0.4 g, 75%): TLC (50% 
EtO Ac/50% hexane) R/0.27; 'H NMR (DMSO-d 6 ) 5 5.14 (br s, 2H), 6.62 (d, 7=8.7 Hz, 2H), 
6.84 (d, .7=8.7 Hz, 2H), 7.03 (d, 7=2.1 Hz, 1H), 7.23 (dd, 1H), 7.75 (d, 7=8.4 Hz, 1H), 11,02 
(s, 1H); HPLC ES-MS m/z 255 ((M+H) + , 100%). 



2^ 



A4. General Method for the Synthesis of Pyrrolylanilines. Synthesis of S-tert- 

Butvl-2-(2,5-dimethylpyrrolyl)aniline 
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Step 1. Synthesis of l-(4-/ert-butyl-2-nitrophenyl)-2,5-dimethylpyrrole 

To a stirring solution of 2-mtro-4-rert-butylaniline (0.5 g, 2.57 mmol) in cyclohexane (10 
mL) was added AcOH (O.lmL) and acetonylacetone (0.299 g, 2.63 mmol) via syringe. The 
reaction mixture was heated at 120 °C for 72 h with azeotropic removal of volatiles. The 
reaction mixture was cooled to room temp., diluted with CH 2 C1 2 (10 mL) and sequentially 
washed with a IN HC1 solution (15 mL), a IN NaOH solution (15 mL) and a saturated NaCl 
solution (15mL), dried ( MgS0 4 ) and concentrated under reduced pressure. The resulting 
orange-brown solids were purified via column chromatography (60 g Si0 2 ; gradient from 6% 
EtOAc/94% hexane to 25% EtOAc/75% hexane) to give l-(4-rerr-butyl-2-nitrophenyl)-2,5- 
dimethylpyrrole as an orange-yellow solid (0.34 g, 49%): TLC (15% EtOAc/85% hexane) R, 
0.67; 'H NMR (CDCh) d 1.34 (s, 9H), 1.89 (s, 6H), 5.84 (s, 2H), 7.19-7.24 (m, 1H), 7.62 
(dd, 1H), 7.88 (d, J=2.4 Hz, 1H); CI-MS m/z 273 ((M+H)\ 50%). 




NH 2 

Step 2. Synthesis of 5-ferr--Butyl-2-(2,5-dimethylpyrrolyi)aniline 

A slurry of l-(4-terr-butyl-2-nitrophenyl)-2,5-dimethylpyrrole (0.341 g, 1.25 mmol). 
10%Pd'C (0.056 g) and EtOAc (50 mL) under an H 2 atmosphere (balloon) was stirred for 72 
h, then filtered through a pad of Celite®. The filtrate was concentrated under reduced 
pressure to give 5-^r/-butyl-2-(2,5-dimethylpyrrolyl)aniline as yellowish solids (0.30 g, 
99%): TLC (10% EtOAc/90% hexane) R/0.43; 'H NMR (CDCh) 5 1.28 (s, 9H). 1.87-1 .91 
(m. 8H). 5.85 (br s. 2H), 6.73-6.96 (m, 3H), 7.28 (br s, 1H). 



24 



A5. General Method for the Synthesis of Anilines from Anilines by 

Nucleophilic Aromatic Substitution. Synthesis of 4-(2-(A- 
Methylcarbamoyl)-4-pyridyloxy)-2-methylaniline HCI Salt 

o 




Me 



A solution of 4-amino-3-methylphenol (5.45 g, 44.25 mmol) in dry dimethylacetamide (75 
mL) was treated with potassium rerr-butoxide (10.86 g, 96.77 mmol) and the black mixture 
was stirred at room temp, until the flask had reached room temp. The contents were then 
treated with 4-chloro-N-methyl-2-pyridinecarboxamide (Method A2, Step 3b; 7.52 g, 44.2 
mmol) and heated at 1 10 °C for 8 h. The mixture was cooled to room temp, and diluted with 
water (75 mL). The organic layer was extracted with EtOAc (5 x 100 mL). The combined 
organic layers were washed with a saturated NaCl solution (200 mL), dried (MgS0 4 ) and 
concentrated under reduced pressure. The residual black oil was treated with Et 2 0 (50 mL) 
and sonicated. The solution was then treated with HCI (1 M in Et 2 0; 100 mL) and stirred at 
room temp, for 5 min. The resulting dark pink solid (7.04 g, 24.1 mmol) was removed by 
filtration from solution and stored under anaerobic conditions at 0 °C prior to use: ! H NMR 
(DMSO-d 6 ) 5 2.41 (s, 3H), 2.78 (d, 7=4.4 Hz, 3H), 4.93 (br s, 2H), 7.19 (dd, 7=8.5, 2.6 Hz, 
1H), 7.23 (dd, 7=5.5, 2.6 Hz, 1H), 7.26 (d, .7=2.6 Hz, 1H), 7.55 (d, 7=2.6 Hz, 1H), 7.64 (d, 
7=8.8 Hz, 1H), 8.55 (d, 7=5.9 Hz, 1H), 8.99 (q, 7=4.8 Hz, 1H). 

A6. General Method for the Synthesis of Anilines from Hydroxyanilines by TV- 

Protection, Nucleophilic Aromatric Substitution and Deprotection. 
Synthesis of 4-(2-(A r -Methylcarbamoyl>4-pyridyloxy)-2-chioroaniline 




Step 1: Synthesis of 3-Chloro-4-(2,2,2-trifluoroacetylamino)phenol 

Iron (3.24 g, 58.00 mmol) was added to stirring TFA (200 mL). To this slurry was added 2- 
chloro-4-nitrophenol (10.0 g, 58.0 mmol) and trifluoro acetic anhydride (20 mL). This gray 
slurry was stirred at room temp, for 6 d. The iron was filtered from solution and the 



remaining material was concentrated under reduced pressure. The resulting gray solid was 
dissolved in water (20 mL). To the resulting yellow solution was added a saturated NaHCOj 
solution (50 mL). The solid which precipitated from solution was removed. The filtrate was 
slowly quenched with the sodium bicarbonate solution until the product visibly separated 
5 from solution (determined was using a mini work-up vial). The slightly cloudy yellow 
solution was extracted with EtOAc (3 x 125 mL). The combined organic layers were washed 
with a saturated NaCl solution (125 mL), dried (MgS0 4 ) and concentrated under reduced 
pressure. The 'H NMR (DMSO-d 6 ) indicated a 1:1 ratio of the nitrophenol starting material 
and the intended product 3-chloro-4-(2,2,2-trifluoroacetylamino)phenol. The crude material 

10 was taken on to the next step without further purification. 

O 




NHMe 



Step 2: Synthesis of 4-(2-(^-Methylcarbamoyl)-4-pyridyloxy)-2 chlorophenyl 

(222-trifluoro)acetamide 

A solution of crude 3-chloro-4-(2,2,2-trifluoroacetylamino)phenol (5.62 g, 23.46 mmol) in 
15 dry dimethylacetamide (50 mL) was treated with potassium ferr-butoxide (5.16 g, 45.98 
mmol) and the brownish black mixture was stirred at room temp, until the flask had cooled to 
room temp. The resulting mixture was treated with 4-chloro-.V-methyl-2- 
pyridinecarboxamide (Method A2, Step 3b; 1.99 g, 11.7 mmol) and heated at 100 °C under 
argon for 4 d. The black reaction mixture was cooled to room temp, and then poured into 
20 cold water (100 mL). The mixture was extracted with EtO Ac (3 x 75 mL) and the combined 
organic layers were concentrated under reduced pressure. The residual brown oil was 
purified by column chromatography (gradient from 20% EtOAc/pet. ether to 40% EtO Ac, pet. 
ether) to yield 4-(2-(N-Methylcarbamoyl)-4-pyridyloxy)-2-chlorophenyl (222- 
trifluoro)acetamide as a yellow solid (8.59 g, 23.0 mmol). 

■jcocr 1. 



"NHMe 



Step 3. Synthesis of 4-(2-(A'-MethyIcarbamoyl)-4-pyridyIoxy)-2<hloroaniline 



26 



K solution of crude 4-(2-(^Methylcarbamoyl)-4-pyndyloxy)-2-chlorophenyl (222- 
tnfluoro)aceta mi de (8.59 g, 23.0 mmol) in dry 4-dk,xane (20 bL) was treated with a IN 
NaOH solution (20 mL). This brown solution was allowed to stir for 8 h. To thi. soluuon 
was added EtOAc (40 mL). The green organic layer was extracted with EtOAc (3 x 40 mL) 
and the solvent was concentrated to yield 4-(2^-Methylcarbamoyl)-4-pyndyloxy)-2- 
chloroaniline as a green oil that solidified upon standing (2.86 g, 10.30 mmol): >H NMR 
(DMSO-d 6 ) 8 2.77 (d, .7=4.8 Hz, 3H), 5.51 (s, 2H), 6.60 (dd, .7=8.5, 2.6 Hz, 1H), 6.76 (d, 
.7=2.6 Hz, 1H), 7.03 (d, .7=8.5 Hz, 1H), 7.07 (dd, 7=5.5, 2.6, Hz, 1H), 7.27 (d, .7=2.6 Hz, IH), 
8.46 (d, .7=5.5 Hz, 1H), 8.75 (q, .7=4.8, 1H). 
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A8. 
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General Method for the Deprotection of an Acylated Aniline. Synthesis of 
4-Chloro-2-methoxy-5-(trifluoromethyl)aniline 

QF 3 




A suspension of 3-chloro-6-(N-acetyl)-4-(trifluoromethyl)anisole (4.00 g. 14.95 
mmol) in a 6M HC1 solution (24 mL) was heated at the reflux temp, for 1 h. The 
resulting solution was allowed to cool to room temp, during which time it solidtfied 
slightly. The resulting mixture was diluted with water (20 mL) then treated with a 
combination of solid NaOH and a saturated NaHC0 3 solution until the solution was 
basic. The organic layer was extracted with CH 2 C1 2 (3 x 50 mL). The combined 
organics were dried (MgSO.) and .concentrated under reduced pressure to yield 4- 
chloro-2-methoxy-5-(trifluoromethyl)aniline as a brown oil (3.20 g, 14.2 mmol): H 
NMR (DMSO-d 6 ) 6 3.84 (s, 3H), 5.30 (s, 2H), 7.01 (s, 2H). 

General Method for Synthesis of co-Alkoxy-co-carboxyphenyl Anilines. 
Synthesis of 4-(3-(^-Methylcarbamoly)-4-tnethoxyphenoxy)aniline. 



0->N y 




^OMe 

Step 1 . 4-(3-Methoxycarbonyl-4-methoxyphenoxy)-l-nitrobenzene: 
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To a solution of 4-(3-carboxy-4-hydroxyphenoxy)-l -nitrobenzene (prepared from 2.5- 
dihydroxybenzoic acid in a manner analogous to that described in Method A13, Step 1, 12 
mmol) in acetone (50 mL) was added K 2 C0 3 (5 g) and dimethyl sulfate (3.5 mL). The 
resulting mixture was heated at the reflux temp, overnight, then cooled to room temp, and 
filtered through a pad of Celite® The resulting solution was concentrated under reduced 
pressure, absorbed onto Si0 2 , and purified by column chromatography (50% EtOAc / 50% 
hexane) to give 4-(3-methoxycarbonyl-4-methoxyphenoxy)-l -nitrobenzene as a yellow 
powder (3 g): mp 115-118 °C. 

O 

10 Step 2. 4-(3-Carboxy-4-methoxyphenoxy)-l-nitrobenzene: 

A mixture of 4-(3-methoxycarbonyl-4-methoxyphenoxy)-l -nitrobenzene (1.2 g), KOH (0.33 
g) and water (5 mL) in MeOH (45 mL) was stirred at room temp, overnight and then heated 
at the reflux temp, for 4 h. The resulting mixture was cooled to room temp, and concentrated 
under reduced pressure. The residue was dissolved in water (50 mL), and the aqueous 
15 mixture was made acidic with a IN HC1 solution. The resulting mixture was extracted with 
EtOAc (50 mL). The organic layer was dried (MgS0 4 ) and concentrated under reduced 
pressure to give 4-(3-carboxy-4-methoxyphenoxy)-l -nitrobenzene (1.04 g). 

O 





0 2 NT ^^OMe 
Step 3. 4-(3-(A r -MethyIcarbamoly)-4-raethoxyphenoxy)-l-nitrobenzene: 

20 To a solution of 4-(3-carboxy-4-methoxyphenoxy)-l -nitrobenzene (0.50 g, 1.75 mmol) in 
CH : C1 2 (12 mL) was added SOCl 2 (0.64 mL, 8.77 mmol) in portions. The resulting solution 
was heated at the reflux temp, for 18 h, cooled to room temp., and concentrated under 
reduced pressure. The resulting yellow solids were dissolved in CH2CI2 (3 mL) then the 
resulting solution was treated with a methylamine solution (2.0 M in THF, 3.5 mL, 7.02 
25 mmol) in portions (CAUTION: gas evolution), and stirred at room temp, for 4 h. The 
resulting mixture was treated with a IN NaOH solution, then extracted with CH;C1; (25 mL). 
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The organic layer was dried (Na 2 S0 4 ) and concentrated under reduced pressure to give 4-(3 
(,V-methylcarbamoly)-4-methoxyphenoxy)-l -nitrobenzene as a yellow solid (0.50 g, 95%). 

o 




Step 4. 4-(3-0V-Methylcarbamoly)-4-methoxyphenoxy)aniline: 

A slurry of 4-(3-(A r -methylcarbamoly)-4-methoxyphenoxy)-l -nitrobenzene (0.78 g, 2.60 
mmol) and 10% Pd/C (0.20 g) in EtOH (55 mL) was stirred under 1 atm of H 2 (balloon) for 
2.5 d, then was filtered through a pad of Celite®. The resulting solution was concentrated 
under reduced pressure to afford 4-(3-(iV-methylcarbamoly)-4-methoxyphenoxy)aniline as an 
off- white solid (0.68 g, 96%): TLC (0.1% Et 3 N/99.9% EtOAc) R/0.36. 

A9. General Method for Preparation of co-Alkylphthalimide-containing 

Anilines. Synthesis of 5-(4-Aminophenoxy)-2-methylisoindoline-l,3-dione 

O 

o 

Step 1. Synthesis of 5-(4-Nitrophenoxy)-2-methylisoindoiine-l,3-dione: 

A slurry of 5-(4-nitrophenoxy)isoindoline-l,3-dione (A3 Step 2; 1.0 g, 3.52 mmol) and NaH 
(0.13 g, 5.27 mmol) in DMF (15 mL) was stirred at room temp, for 1 h, then treated with 
methyl iodide (0.3 mL, 4.57 mmol). The resulting mixture was stirred at room temp, 
overnight, then was cooled to °C and treated with water (10 mL). The resulting solids were 
collected and dried under reduced pressure to give 5-(4-nitrophenoxy)-2-methylisoindoline- 
1,3-dione as abright yellow solid (0.87 g, 83%): TLC (35% EtOAc/65% hexane) R/0.61. 



O 




29 



step , sr^ or ^^r^^^ ™ ^ 

a -» methvlisoindohne-l,3-dione (U.s/ g, ^. . 
- *™* 3 ? d E,oI -« - d fi*o US h a p,u g of SiO : (60% 



20 



r« r a rbamovlaryl Anilines Through 

Reaction of oJ-AlkoxycarbooylarylPrecurso 
4-( I .( ; v-a- m o r phoUo-4-y.et I . yl ,ca rb a m o y0 p y H < , yl ox y )a n . ll ne 

o 

,„ ™,™ 2 W-(2.morpholta-4-ylethyl)oarbamoyl)P>rWioo 
Supl. Syn«,e si sof4C M o^ ^^^^ 2 J ^ Ha 5alt (Mcthod A2 , S.op 2; 1.01 t 

To a so.utton of methy, 4— ^ - - ^ ^ (2 , 5 mL . 19 , ^ 

4.86 -1) I" WF (20 mL) *as added 4-( «-» * > ^ „ room 

dropwis e and .e — ~ Z ^acted wi* H.O A c (50 

Km p., and treated with water under .educed pressure to 

95o/ 0 ): TLC (10% MeOH/90% EtOAc) Rr 0.50. 



H 2 N 
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Step 2 Synthesis of 4-(2-(AK2-Morpholin-4- 

vIethyl)carbamoyl)pyridyloxy)aniline. 

• u „«i ro 49 c 4 52 mmol) and potassium rerr-butoxide (0.53 g, 4. 

,hWo - W-(7-morpholin-4-ylethyl)carbamoyl)pyndme (1-22 g, 4.5. mm 
chloro-^A' u morpnu , overnight, cooled to room 

( 0 31 o 2.26 mmol). The resulting mixture was heated at 7, C overmg 
m nd separated between EtOAc (25 mL) and a saturated NaCl solutton (2, mL). 

aver was bade extracted with EtOAc (25 mL). The combined organic layers were 
— « — (3 x 25 mL) and ^~<^£Z 
The resulting brown solids were punned by column chromatography (58 g, grad.ent 

! o A to 25o/o MeOH/75o/o EtOAc) to afford 4-(2-(W-morphohn-4- 
100% EtOAc to 25/o MeOri q0% MeOH/90% EtOAc) R/0.32. 

yleth y l)carbamoyl)pyrid y loxy)amhne (1.0 g, 65 /o). TLC (lU/o M 

A11 . General Method for the Reduction of Nitroarenes to Arylamines. 

Synthesis of 4-(3-Carboxyphenoxy)aniline. 

o 



H 2 N 




OH 
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• ?o7 mmol) and 10% Pd/C (0.50 

A slurry of 4-(3-carbox y phenoxy)-l-mtrobenzene (5.38 g, 20.7 mmol) _ 

<) in MeOH (120 mL) was stirred under an H 2 atmosphere (balloon) for 2 d. The result m 
g) m MeOrl I > conce ntrated under reduced pressure to 

mixtU re was futered through a pad of Cehte . MeO H/90% 
afford 4-(3-carbox y phenoxy)aniline as a brown solid (2.26 g, 48 A). • < 

CH 2 C1 2 ) Rr 0.44 (streaking). 

A1 2. General Method for .be Synthesis „f .solndoUnone-Containtn, Ani.it.es. 
Synthesis of 4-<l-Oxolsolndolln-5-yloxy)!iniline. 



31 



Step 1 Synthesis of 5-hydroxyisoindolin-l-one 

To , solution of 5-hydroxyph.halimide (.9.8 g. Kl mmol, in AcOH (500 mL) was slowly 
added ztnc dus, (47.6 g, 729 mmol) in pontons, then the mixture was heated a. the reflux 
temp for 40 min.. filtered hot, and concentrated under reduced pressure. The reac.ton was 
repeated on the same scale and the combined oily residue waa purified by column 
chromatography (U Kg SiCta gradient from 60% E,OAc/40% hexa*e ,0 25% MeOH/7,/. 
E.OAO to give 5-hydroxyisoindolin-l-one (3.77 g): TLC (100% EtOAc) R,0.17; HPLC ES- 
MSm/r 150 «M+H)*). 

JO* 
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Step 2 Synthesis of 4-(l-isoindolinon-5-yloxy)-l-nitrobenzene 

To a slum' of NaH (0.39 g, 16.1 mmol) in DMF at 0 °C was added 5-hydroxyisoindoun-l- 
one (2 0 g 13.4 mmol) in portions. The resulting slurry was allowed to warm to room temp, 
and was stirred for 45 min., then 4-fluoro-l -nitrobenzene was added and then mixture was 
heated at 70 °C for 3 h. The mixture was cooled to 0 °C and treated with water dropw.se 
until a precipitate formed. The resulting solids were collected to give 4-(l-isoindolinon-5- 
yloxy)-l-nitrobenzene as a dark yellow solid (3.23 g, 89%): TLC (100% EtOAc) R/0.35. 

Step 3 Synthesis of 4-(l-oxoisoindolin-5-yloxy)aniline 

A slurry of 4-(l-isoindolinon-5-yloxy)-l -nitrobenzene (2.12 g, 7.8 mmol) and 10% Pd/C 
(0 *0 a) in EtOH (50 mL) was stirred under an H 2 atmosphere (balloon) for 4 h, then filtered 
through a pad of Celite* The filtrate was concentrated under reduced pressure to afford 4-(l- 
oxoisoindolin-5.yloxy)aniline as a dark yellow solid: TLC (100% EtOAc) R/ 0.15. 

Al3 . General Method for the Synthesis of co-Carbamoyl Anilines via EDCI- 

Mediated Amide Formation Followed by Nitroarene Reduction. 
Synthesis of 4-(3-A r -Methylcarbamoylphenoxy)aniIine. 
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A mixture of ^ ^ _ ^ „ ^ „ flux temp . 

150 mmol) and K 2 LU 3 ^ resulting mixture was 

extracted with btUAc . cn.^ and 

... _ ,. , - .u - . — « — ° r» 

(38 g). 

Step , Synthesis of 4-(3-carbo X yphenoxy).l-nitrobenzene ^ 

1 Led mixture of 4-(3-ethoxycarbonylphenoxy)-l -nitrobenzene fr.14 g, 17.9 
To a porously stured mrxtur t J Li0H . H20 (1 5Q g , 35 . 8 

mm ol) in a 3:1 THF/water soluUon (75 mL) was added a ^ ^ 

mrn ol)inwater(36mL). The resulUng mxxture was heated at 50 C o 

hexane to gtve 4.( 3 .carbcxvph=noxy)-l-ni«robenz=n« (4.40 g, 95 /.). 




O 
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see „ 3 Synthesis „f 4-(3-(iV-m e thy 1 carbamoyl)phe n oxy)-l-ni.robea Z ene 

A Inure of ^-ca—enoxy)-:^^ 0.72 , -0,,, EDC1-HO ,« , 

18 .6 mmol). iV-memytmorpholine «*7 «" and methylammS P '° '"^ 

mL , IS mmol, in CH2Q2 (45 tnL, was stirred a, room temp, for 3 d, the, .concern^ ^ 
.educed pressure. The restdue was dissolved in EtOAc (50 mL, and .he resuhmg rmxm 
.as extracted with ..MHO solutron (50 mL). The aqueous layer was bacx-extracted wuh 
E,OA= (2 x 50 mL). The combtned organtc phases were washed w„h a saturated NaCl 
solution (50 mL), dned (Na 2 SO,), and concentrated under reduced pressure to gtve 4-(3-(N- 
methylcarbamoyl)phenoxy)-( -nitrobenzene as an oil (1.89 g). 



10 




o 

NHMe 
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Step 4 Synthesis of 4-(3-(A r -methylcarbamoyl)pheaoxy)aniline 

A slurry of M3^-rnethylcarbarnoyl)phenox y )-l -nitrobenzene (1.89 g, 6.95 nunol) and >/o 
Pd ,C (0^4 g) in EtOAc (20 mL) was stirred under an H 2 atm (balloon) overnight. The 
result^ mixture was filtered through a pad of Celite* and concentrated under reduced 

* ^ was ^d by «*- — (5 % ^ 

The resulting oil solidified under vacuum overmght to give 4-,3-(A- 
methylcarbamoyl)phenoxy)aniline as a yellow solid (0.95 g, 56%). 

General Method for the Synthesis of co-Carbamoyl Anilines via EDCI- 
Mediated Amide Formation Followed by Nitroarene Reduction. 
Synthesis of 4-3-(5-Methylcarbamoyl)pyridyloxy)aniline 



20 A14. 



0 2 N 




N 
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s „„l Synthesis of 4-(3-(5- m etboxycarbonvl)pyridy 1 oxy)-l-nitrobenzen. 

To a slurry of NaH (0.63 g, 26.1 mmo„ in DMF (20 mL, was added a soiunon of me.hyi 5- 
hy droxyni'co,ina<= (2.0 g. 13.1 mmol) in DMF (10 mL). The resulting m.x.ure was added to a 
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u ,,l4mL mmol) in DMF (10 mL) and the resulting 
solution of 4-fluoromtrobenzene (1.4 mL 1 1 an d treated with MeOH (5 mL) 

u t ,,t7n°f overnight, cooled to room temp., ana treaicu 



10 



1 -nitrobenzene (0 . 60 g) . 



15 



1 J 
N 

S.ep , Syndesis o,4, W5 - m e tk o«,)^ -«>^" ^ 

resulting mixture was filtered and the filtrate EtOA c/90% hexane to 

30% E.OAc/70% hexane to ^0%)' *H NMR (CDCh) 6 3.92 (s, 3H), 6.71 (d, 

m ethoxycarbonyl)pyri<Jyloxy)an.l.ne(0.28g,60..). n 

2H) 6.89 <d, 2H), 7.73 (, 1H), 8.51 (d, 1H), 8.87 (d, 1H). 
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MS. Synthesis of an Aniline via Electrophilic Nitration Followed by Reduction. 
Synthesis of 4-(3-Methylsulfamoylphenoxy)aniline. 

Step 1 Synthesis of TV-methyl-3-bromobenzenesulfonamide 

To a solution of 3-bromobenzenesulfonyl chloride (2.5 g, 11.2 mmol) in THF (15 «L) at 0 
=C was added methylamine (2.0 M in THF; 28 mL, 56 mmol). The resulting sohmon was 
allowed to warm to room temp, and was stirred at room temp, overnight. The resultmg 
nnxture was separated between EtOAc (25 mL) and a 1 M HC1 solution (25 mL). The 
aqueous phase was back-extracted with EtOAc (2 x 25 mL). The combined organic phases 
were sequentially washed with water (2 x 25 mL) and a saturated NaCl solution (25 mL), 
dried (MgS0 4 ) and concentrated under reduced pressure to ' give N-methyl-3- 
bromobenzenesulfonamide as a white solid (2.8 g, 99%). 



15 
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Step 2 Synthesis of 4-(3-(A'-metbylsulfamoyl)phenyloxy)benzene 

To a slurry of phenol (1.9 g, 20 mmol), K 2 C0 3 (6.0 g, 40 mmol), and Cul (4 g, 20 mmol) in 
DMF (-5 mL) was added ^methyl-3-bromobenzenesulfonamide (2.5 g, lOmmol), and the 
resulting mixture was stirred at the reflux temp, overnight, cooled to room temp., and 
separated between EtOAc (50 mL) and a 1 N HQ solution (50 mL). The aqueous layer was 
back-extracted with EtOAc (2 x 50 mL). The combined organic phases were sequentially 
washed with water (2 x 50 mL) and a saturated NaCl solution (50 mL), dried (MgSO,), and 
concentrated under reduced pressure. The residual oil was punfied by column 
chromatography (30% EtOAc/70% hexane) to give 4-(o-(A- 
methylsulfamoyl)phenyloxy)benzene (0.30 g). 



0 2 N 
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NHMe 



36 



To ! so,uuon o^S-C— yOpheny.oxy.her.ene (0,0 g, ,.,4 -° 
mL) at . 10 °C was added NaNO; (0.097 g, 1.14 mmol) in ponrons over 5 mm. The resu>t,n = 
soluti on was stirred a, -(0 °C for 1 h, then was afiowed to warm to room tetnp.. and was 
concent under reduced pressure. The residue was separated between E OAc 00 mL 
and warer (10 mL). The organic phase was sequentially washed with water (10 mL) and 
sarurared Nad solurron (10 mL), dried (MgSO.) and concerned under reduced pressure ,0 
give 443-(.V-me.hylsulfamo yl )phenyloxy>l-nitrohenzcne (0.20 g). This materia! earned on 
to the next step without further purification. 

- v 

NHMe 



H,N 





Step 4 Synthesis of 4-(3-(iV-methylsulfamoyl)phenylo X y)aniline 

A slurry of 4.(3-(A'-methylsulfamo y l)phenylox y )-l -nitrobenzene (0.30 g) and 10% Pd/C 
(0 030 g) in EtOAc (20 mL) was stirred under an H 2 atmosphere (balloon) overmght. The 

esulting mixture was filtered through a pad of Celite® The filtrate was concentrated under 
Xd pressure. The residue was punfied by column chromatography (30% EtOAc/70% 

hexane) to give 4-(3-(A r -methylsulfamoyl)phenyloxy)amhne (0.070 g). 



Al 6 . Modification of co-ketones. Synthesis of 4-(4-(l-(iV- 

methoxy)iminoethyl)phenoxyaniline HC1 salt. 



HCI jj 



0 



25 



To a slurrv of 4-<4.acetylphenox y )aniline HCI sal. (prepared in a manner anatogous to 
Method A13. srep 4; 1.0 g, 3.89 mmo.) in a mixrure of EtOH (10 mL) and pyridine (1.0 mL) 
was added O-methylhydroxylamine HCI salt (0.65 g, 7.78 mmol, 2.0 equiv.). The resumng 
solurion was heated a, rhe refiux temperature for 30 min, cooled to room temperature and 
concerned under reduced pressure. The resuUing solids were rnrurared with water (10 mL 
and washed with water to g.ve 4-<4.(H«-methoxy,iminoe,hyl) phencxyamhne HC. sa„ 
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yellow solid (0.85 g): TLC (50% EtO Ac/50% pet. ether) R/0.78; 'H NMR (DMSO-d 6 ) 5 3.90 
(s, 3H), 5.70 (s, 3H); HPLC-MS m/r 257 ((M+H)*). 



A17. Synthesis of ^-(co-SilyloxyalkyOamides. Synthesis of 4-(4-(2-(/V-(2- 

Triisopropvlsilvloxv)ethylcarbamoyI)pyridyloxyaniline. 




Step 1 . 4-Chloro-/V-(2-triisopropylsilyIoxy)ethylpyridine-2-carboxamide 

To a solution of 4-chloro-/^2-hydroxyethyl)pyridine-2-carboxamide (prepared in a manner 
analogous to Method A2, Step 3b; 1.5 g, 7.4 mmol) in anh DMF (7 mL) was added 
triisopropylsilyl chloride (1.59 g, 8.2 mmol, 1.1 equiv.) and imidazole (1.12 g, 16.4 mmol, 
2.2 equiv.). The resulting yellow solution was stirred for 3 h at room temp, then was 
concentrated under reduced pressure. The residue was separated between water (10 mL) and 
EtOAc (10 mL). The aqueous layer was extracted with EtO Ac (3x10 mL). The combined 
organic phases were dried (MgS0 4 ), and concentrated under reduced pressure to afford 4- 
chloro-2-(A r -(2-triisopropylsilyloxy)ethyl)pyridinecarboxamide as an orange oil (2.32 g, 
88%) This material was used in the next step without further purification. 



Si 




H 2 N' 

Step 2. 4-(4-(2-(A r -(2-Triisopropylsilyloxy)ethylcarbamoyl)pyridyloxyaniline 

To a solution of 4-hydroxyaniline (0.70 g, 6.0 mmol) in anh DMF (8 mL) was added 
potassium «rr-butoxide (0.67 g, 6.0 mmol, 1.0 equiv.) in one portion causing an exotherm. 
When this mixture had cooled to room temperature, a solution of 4-chloro-2-(jV-(2- 
triisopropylsilyloxy)ethyl)pyridinecarboxamide (2.32 g, 6 mmol, 1 equiv.) in DMF (4 mL) 
was added followed by K 2 C0 3 (0.42 g, 3.0 mmol, 0.50 equiv.). The resulting mixture was 
heated at 80 °C overnight. An additional portion of potassium terr-butoxide (0.34 g, 3 mmol, 
0.5 equiv.) was then added and the mixture was stirred at 80 °C an additional 4 h. The 
mixture was cooled to 0 °C with an ice/water bath, then water (approx. 1 mL) was slowly 
added dropwise. The organic layer was extracted with EtOAc (3 x 10 mL). The combined 
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organic layers were washed with a saturated NaCl solution (20 mL), dried (MgSCU) and 
concentrated under reduced pressure. The brown oily residue was purified by column 
chromatography (Si0 2 ; 30% EtOAc/ 70% pet ether) to afford 4-(4-<2-(;V-(2- 
triisopropylsilyloxy)ethylcarbamoyl)pyridyloxyaniline as a clear light brown oil (0.99 g, 

38%). 

A18. Synthesis of 2-Pryidinecarboxylate Esters via Oxidation of 2- 

Methylpyridines. Synthesis of 4-(5-(2- 
methoxycarbonyl)pyridyloxy)aniline. 





0 2 N N' 
Step 1. 4-(5-(2-Methyl)pyridyloxy)-l-nitrobenzene. 

A mixture of 5-hydroxy-2-methylpyridine (10.0 g, 91.6 mmol), l-fluoro-4-nitrobenzene (9.8 
mL, 91.6 mmol, 1.0 equiv.), K 2 C0 3 (25 g, 183 mmol, 2.0 equiv.) in DMF (100 mL) was 
heated at the reflux temperature overnight. The resulting mixture was cooled to room 
temperature, treated with water (200 mL), and extracted with EtOAc (3 x 100 mL). The 
combined organic layers were sequentially washed with water (2 x 100 mL) and a saturated 
NaCl solution ((100 mL), dried (MgS0 4 ) and concentrated under reduced pressure to give 4- 
(5-(2-methyl)pyridyloxy)-l-nitrobenzene as a brown solid (12.3 g). 




0 2 N N 




,OMe 

O 

Step 2. Synthesis of 4-(5-(2-MethoxycarbonyI)pyridyloxy)-l-nitrobenzene. 

A mixture of 4-(5-(2-methyl)pyridyloxy)-l -nitrobenzene (1.70 g, 7.39 mmol) and selenium 
dioxide (2.50 g, 22.2 mmol, 3.0 equiv.) in pyridine (20 mL) was heated at the reflux 
temperature for 5 h, then cooled to room temperature. The resulting slurry was filtered . then 
concentrated under reduced pressure. The residue was dissolved in MeOH (100 mL). The 
solution was treated with a cone HC1 solution (7 mL), then heated at the reflux temperature 
for 3 h, cooled to room temperature and concentrated under reduced pressure. The residue 
was separated between EtOAc (50 mL) and a IN NaOH solution (50 mL). The aqueous layer 
was extracted with EtOAc (2 x 50 mL). The combined organic layers were sequentially 
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washed with water (2 x 50 mL) and a saturated NaCl solution (50 mL), dried (MgS0 4 ) and 
concentrated under reduced pressure. The residue was purified by column chromatography 
(SiOv, 50% EtOAc/50% hexane) to afford 4-(5-(2-methoxycarbonyl)pyridyloxy)-l- 
nitrobenzene (0.70 g). 



H 2 N 

6 

Step 3. Synthesis of 4-(5-(2-Methoxycarbonyl)pyridyloxy)aniline. 

A slurry of 4-(5-(2-methoxycarbonyl)pyridyloxy)-l-nitrobenzene (0.50 g) and 10% Pd/C 
(0.050 g) in a mixture of EtOAc (20 mL) and MeOH (5 mL) was placed under a H 2 
atmosphere (balloon) overnight. The resulting mixture was filtered through a pad of Celite* 
and the filtrate was concentrated under reduced pressure. The residue was purified by 
column chromatography (Si0 2 ; 70% EtOAc/30% hexane) to give 4-(5-(2- 
methoxycarbonyl)pyridyloxy)aniline (0.40 g). 

A 19. Synthesis of co-Sulfonylphenyl Anilines. Synthesis of 4-(4- 

15 Methylsulfonylphenyoxy)aniline. 



G 2 N— ^ ^ 

Step 1. 4-(4-Methylsulfonylphenoxy)-l-nitrobenzene: To a solution of 4-(4- 
methylthio P henoxy)-l-nitrobenzene (2.0 g, 7.7 mmol) in CH 2 C1 2 (75 mL) at 0 °C was slowly 
. added m-CPBA (57-86%, 4.0 g), and the reaction mixture was stirred at room temperature for 
20 5 h. The reaction mixture was treated with a IN NaOH solution (25 mL). The organic layer 
was sequentially washed with a IN NaOH solution (25 mL), water (25 mL) and a saturated 
NaCl solution (25 mL), dried (MgSCu), and concentrated under reduced pressure to give 4- 
(4-methylsulfonylphenoxy)-l -nitrobenzene as a solid (2.1 g). 

Step 2. 4-(4-Methylsulfonylphenoxy)-l-aniline: 4-(4-Methyl S ulfonylphenoxy)-l- 
nitrobenzene was reduced to the aniline in a manner analogous to that described in Method 
A IS. step 3. 
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B. 
Bl. 



Svnthesis of Urea Precursors 

Leral Method » - »■«— * ^ ^ 

CDL Synthesis of 4.Bro m o-3-(trifluoro m ethyl)phenyl Isocyanate. 



"NH 2 'HCI 



Us 

S,ep , 0 ^ brcm0 - M,rinU °7 m lT2""rrs,0 ( 500 m U «. 

r >. v ™ 3 rtrifluoromethyl)aniline (64 g, 267 mmoij m ci. 
To a solution of 4-bromoo-(tntluorom y resultin o mixture was stirred 

■ /1 xt Pt O 300 mL) dropwise and the resulting mi* 
added an HC1 solution (1 M m Et 2 0, 300 mL) p ^ 

f i * h The resulting pink-white precipitate was removed oy 



) 98%). 

CF 3 




Br. 

is :i 

^NCO 



15 
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c ■> synthesis of 4-bromo-3-(trifluoromethyl)phenyl isocyanate 

Step 2. Synthesis oi m [oluene 

«f a hromo-3-(trifluoromethyl)anihne HC1 salt po.o g, 
A suspension of 4-bromo j t""> resulting mixture 

(^wastr^^ 

was heated at the £ ^ ^ th en concentred .nder 

reduC ed pressure- ^ ^ ^ ^ ^ ^ ^ ^ under 

red uced pressure. The rescue ^ _ ^ ^ „ 

reduced pressure. The CH 2 C > reatm 4 . bromo . 3 , tnfl uorometh y l)phen y l 

amber oil was stored at -20 C for n. 

♦ c^iiH 1 e 86%): GC-MS m/z 265 (M )• 
isocyanate as a tan solid (35.1 g, oo/o;. ^ 



C. 

CI a. 
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Methods of Urea Formation 

with a- AnUiue. Synthesis c^-CMo^-Crifluoro^hyDph.ns.) 
(iH 2-(iV-methylc.rbamoyl)-4.p y rWyl.x y )phenyl)Ure. 
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NHMe 



H H 

A solution of 4-chloro-3-(trifluoromethyl)phenyl isocyanate (14.60 g, 65.90 mmol) in CH 2 C1 2 
(35 mL) was added dropwise to a suspension of 4-(2-(^methylcarbamoyl)-4- 
pyridyloxy)amline (Method A2, Step 4; 16.0 g, 65.77 mmol) in CH 2 C1 2 (35 mL) at 0 °C. The 
resulung mixture was stirred at room temp, for 22 h. The resulting yellow solids were 
removed by filtration, then washed with CH 2 C1 2 (2 x 30 mL) and dried under reduced 
pressure (approximately 1 mmHg) to afford ^(4-chloro-3-(trifluorometh y l)phen y l)-,V'-(4-(2- 
( ^methylcarbamo y l)-4- Py ridyloxy)phenyl) urea as an off-white solid (28.5 g, 93%): mp 
207-209 °C 'H-NMR (DMSO-d 6 ) 8 2.77 (d, 7=4.8 Hz, 3H), 7.16 (m, 3H), 7.37 (d, 7=2.5 Hz, 
IH), 7.62 (m, 4H), 8.11 (d, 7=2.5 Hz, IH), 8.49 (d, 7=5.5 Hz, IH), 8.77 (br d, IH), 8.99 (s, 
1H), 9.21 (s, IH); HPLC ES-MS m/z 465 ((M+Hf). 

Clb. General Method for the Synthesis of Ureas by Reaction of an Isocyanate 

with an Aniline. Synthesis of 7V-(4-Bromo-3-(trifluoromethyl)phenyl)-N'- 
(4-(2-(A^-methylcarbamoyl)-4-pyridyIoxy)phenyl)Urea 

H H 

A solution of 4-bromo-3-(trifluoromethyl)phenyl isocyanate (Method Bl, Step 2; 8.0 g, 30.1 
mmol) in CH,CU (80 mL) was added dropwise to a solution of 4-(2-(^-methylcarbamoyl)-4- 
pyrid y loxy)amline (Method A2, Step 4; 7.0 g, 28.8 mmol) in CH 2 C1 2 (40 mL) at 0 °C. The 
,0 resulting rmxture was stirred at room temp, for 16 h. The resulting yellow solids were 
removed by filtration, then washed with CH 2 C1 2 (2 x 50 mL) and dried under reduced 
pressure (approximately 1 mmHg) at 40 °C to afford Ar.(4-bromo-3-(trifluoromethyl)phen y l)- 
J V'-(4-(2-(.V-methylcarbamoyl)-4-pyridyloxy)phenyl) urea as a pale-yellow solid (13.2 g, 
90%)- mp ^03-205 °C; >H-NMR (DMSO-d 6 ) 5 2.77 (d, 7=4.8 Hz, 3H), 7.16 (m, 3H), 7.37 (d. 
, 5 J=2.5 Hz. IH), 7.58 (m. 3H), 7.77 (d, 7=8.8 Hz, IH), 8.1 1 (d, 7=2.5 Hz, IH), 8.49 (d, 7=5.5 
Hz, IH), 8.77 (br d, IH), 8.99 (s, IH), 9.21 (s, IH); HPLC ES-MS m/z 509 ((M+H)~). 
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r. • ^fTTreas bv Reaction of an Isocyanate 

^,„««•~»»«•'»■-«'»'''" o '"-' , » , """ 



H H i e 



Me 

, r-u n n mL"l was treated wtth EtjN lu.io ; 
0.45 mmol) tn CHzCl: (1 m > Tfce resulting brown solution waa 

back-extracted w„h EtOAc (3 * 5 nrL). ch , oro . 3 . (t rifluoromethyl)phenyl)-rV- 
a„d concentrated under reduced pressure to y, Id ^ g , 0 . 2: 

, 7. CC W. 1H), 9.52 (s, 1H); HPLC ES-MS ^ 479 ((M+H) ). 
(4-aminophenyl) Urea 



20 



, - n ?7 a 10.3 mmol) in 

To a sobarion o t 4-e U oro,-C— e,by,)pbeny tsoey. , ^ , ^ 

*» mL > was added P^— C • ■ ^ ^ ^ ^ - 

resulring mixture was stirred a, room «^ J K _ ^ ^ , ^ 

„,ed under reduced , £ ^ was washe d w„ h a 0,5 S 

«™r£Z^Z^~~* — reduced pressurc 10 alTord ,mpure 

HC1 solution. The organic 
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.v. ( 4.ch,oro-3-(m fl ucro m «hv n ph« n yl^'-(4-amincph=n yl ) area (3.3 g): TLC (.00% 
EtOAc)R/0.72. 

Genera, Method for .he Syothes. of Ureas by Reaction of an .socyaoate 
L an AniUne. Syn«he,,s of «4-Ch,o r o-3Ktriflooron,e.by,>phen>f)-,V - 
(4-ettaoxycarbonylphenyl) Urea 

H H 

, t . „ of ethy , 4 -isocyana,ob=nzoate (3.14 g, (6.4 mart) in CH : C, 2 (30 mU was 
To a solunon of ethyl y () ^ the so , udo n was stirred at 

solid (5.93 g, 97%): TLC (40% EtOAc/60% hexane) R/0.44. 

Genera, Method for «he Synthesis of Ureas by Reaction of an Isocyanate 
1„ an Annine. Synthesis of ^-Ch.oro.W.riflnorontethyOpheny^ - 

(3-carboxvphenyl) Urea 

CF 3 ° 
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To . solntlon of 4-c h ,oro-3,tn— ^^^^ ^ 
(8 mL) „as added 4,3-carbo X yph -J^^ ^ Me0H „ mL , an d 

— T was sUrre^a, under reduccd pre ssare. 

stirred an addmonal 2 h. The resutang m,x solut , on t0 g , ve .V-(4- 

The resulting brown solids were mturated with a 1.1 EtOAc/nex 

I:lUuoro m ethy«..VX3-carboxyp^ urea as an off-whtte sohd ,1.4, , 



76%). 



Genera, Method for Urea Synthesis by Reaction of an Aniline wUh .V..V- 
Carbony, Diimidazo,e FoMowed by Addition of a Second An.hne. 
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Synthesis of -V-(2.Methoxy.5-(trifluoromethyl) P henyl)-iVH4-(2-(A'- 

m ethvlcarbamoyl)-4-pyridyloxy)phenyl) Urea 

n 



CF 3 ° 




H H 




NHMe 



To a soiutton of 2-metboxy -M* «—„ e (0,5 g ) in anh Otf* (^0 "C 
Led CM (0.3.) The resulting solutton was ailowed to warm to teem temp, over h, 
.as added CDI (0.1 ^ 4 . (2 . (N . methylcarba moyl)-4- 

was stirred a, toon, em, o ^ _ ^ ^ _ ^ for n , 

« I™* 7 * ~ ^ resulting aqueous mixture was extracted with 

(10 0 « dried (MgSO, and conoentrared under ^^^ ^ m 
unrated (90% E,OAc,10% hexane). The resulttng whrre so U*«-c Ue 
a „d washed with EtOAc. Toe ftUrate was concentrate ™de uced P 

— ° u puri8 r by 



((M+H) + ). 
20 C2b. 



Genera. Method for Urea Syndesis by Reaction of an Aniiine witn S,S - 
Carbonvl DUmidazole FoUowed by Addition of a Second AniUne. 
Symmeirica, Urea's as Side Products of a WV-Carbony. 
Reaction Procedure. Synthesis of Bis(4-(2-(iV-ne«hylcarbam.yO-4- 
pyridyloxy)phenyl) Urea 

H H 
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To a stimng solution of 3-amino-2-methoxyquinolme (0.14 g) in anhydrous CH : C1 : (15 mL ) 
at 0 C was added CDI (0.13 g). The resulting solution was allowed to warm to room temp, 
over 1 h then was stirred at room temp, for 16 h. The resulting mixture was treated with 4-(2- 
(iV-methylcarbamoyl)-4-pyridyloxy)aniline (0.18 g). The resulting yellow solution stirred at 
room temp, for 72 h, then was treated with water (125 mL). The resulting aqueous mixture 
was extracted with EtOAc (2 x 150 mL). The combined organic phases were washed with a 
saturated NaCl solution (100 ml), dried (MgSCu) and concentrated under reduced pressure. 
The residue was triturated (90% EtOAc/10% hexane). The resulting white solids were 
collected by filtration and washed with EtOAc to give bis(4-(2-(Ar-methylcarbamoyl)-4- 
pyridyloxy)phenyl) urea (0.081 g, 44%): TLC (100% EtOAc) R/0.50; »H NMR (DMSO-d*) 8 
2.76 (d, 7=5.1 Hz, 6H), 7.1-7.6 (m, 12H), 8.48 (d, J=5.4 Hz, 1H), 8.75 (d, J=4.8 Hz, 2H), 
8.86 (s, 2H); HPLC ES-MS m/z 513 ((M+Hf ). 

C2c. General Method for the Synthesis of Ureas by Reaction of an Isocyanate 

with an Aniline. Synthesis of iV-(2-Methoxy-5-(trifluoromethyl)phenyl-A''- 
(4-(l ,3-dioxoisoindolin-5-yloxy)phenyl) Urea 

CF 3 




O 



To a stirring solution of 2-methoxy-5-(trifluoromethyl)phenyl isocyanate (0.10 g, 0.47 mmol) 
in CH 2 C1 2 (1.5 mL) was added 5-(4-aminophenoxy)isoindoline-l,3-dione (Method A3, Step 
• 3; 0.12 g, 0.47 mmol) in one portion. The resulting mixture was stirred for 12 h, then was 
treated with CH 2 C1 2 (10 mL) and MeOH (5 mL). The resulting mixture was sequentially 
washed with a IN HC1 solution (15 mL) and a saturated NaCl solution (15 mL), dried 
(MgS0 4 ) and concentrated under reduced pressure to afford N-(2-methoxy-5- 
(tnfiuoromethyl)phenyl-N-(4-(l,3-dioxoisoindolin-5-yloxy)phenyl) urea as a white solid (0.2 
g. 96%): TLC (70% EtOAc/30% hexane) R/0.50; >H NMR (DMSO-d,) 5 3.95 (s, 3H), 7.31- 
7.10 (m, 6H), 7.57 (d, J=9.3Hz, 2H), 7.80 (d, J=8.7 Hz, 1H), 8.53 (br s, 2H), 9.57 (s. 1H), 
1 1.27 (br s, 1H); HPLC ES-MS 472.0 ((M+Hf , 100%). 
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General Method for Urea Synthesis by Reaction of an Aniline with iVJV- 
Carbonyl Diimidazole Followed by Addition of a Second Aniline. 
Synthesis of iV-(5-(/ert-Butyl)-2-(2,5-dimethylpyrroiyl)phenyl)-/V'-(4-(2- 
(7V-methylcarbamoyI)-4-pyridyloxy)phenyl)Urea 




To a stirring solution of CDI (0.21g, 1-30 mmol) in CH 2 C1 2 (2 mL) was added 5-(rerr-butyl)- 
M2 5-dimethylpyrrolyl)aniline (Method A4, Step 2; 0.30 g, 1.24 mmol) in one portion. The 
resulting mixture was stirred at room temp, for 4 h, then 4-(2-(A^ethylcarbamoyl)-4- 
pyridyloxy)aniline (0.065 g, 0.267mmol) was then added in one portion. The resulting 
mixture was heated at 36 °C overnight, then cooled to room temp, and diluted with EtOAc (d 
mL) The resulting mixture was sequentially washed with water (15 mL) and a IN HCl 
solution (1 5mL). dried (MgS0 4 ), and filtered through a pad of silica gel (50 g) to afford N-(5- 
(r e ^-butyl)-2-(2,5-dimethylpyrrolyl)phenyl)-^H4-(2-(AT-methylcarbamoyl)-4- 

pyridvloxy)phenyl) urea as a yellowish solid (0.033 g, 24%): TLC (40% EtOAc/60% hexane) 
IV024; l H NMR (acetone-d 6 ) 5 1.37 (s, 9H), 1.89 (s, 6H), 2.89 (d, /=4.8Hz, 3H), 5.83 (s, 
2H), 6.87-7.20 (m, 6H), 7.17 (dd, 1H), 7.51-7.58 (m, 3H), 8.43 (d, J=5.4Hz, 1H), 8.57 (d, 
J=2.1Hz, 1H), 8.80 (br s, 1H); HPLC ES-MS 512 ((M+H) + , 100%). 

C3. combinatorial Method for the Synthesis of.Diphenyl Ureas Using 

Triphosgene 

One of the anilines to be coupled was dissolved in dichloro ethane (0.10 M). This solution 
was added to a 8 mL vial (0.5 mL) containing dichloroethane (1 mL). To this was added a 
bis(tnchloromethyl) carbonate solution (0.12 M in dichloroethane, 0.2 mL, 0.4 equiv.), 
followed by diisopropylethylamine (0.35 M in dichloroethane, 0.2 mL, 1.2 equiv.). The vial 
was capped and heat at 80 °C for 5 h, then allowed to cool to room temp for approximately 
10 h The second aniline was added (0.10 M in dichloroethane, 0.5 mL, 1.0 equiv.), followed 
bv diisopropvlethylamine (0.35 M in dichloroethane, 0.2 mL, 1.2 equiv.). The resulting 
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Wed at 80 °C for 4 h cooled to room temperature and treated with MeOH (0.5 
ml xture was heated at 80 C h. ^ ^ wer£ 

mL) . The resulting mixture was concentrated under 
purified by reverse phase HPLC 

C4 Cenera, Method - Urea »> «— »' » f 



(trifluoromethyDamhne (0.75 g). me y concentrated 

. A . V pii ftVV mixture was stirred ior 1 n, "^ aa 

under reduced pressure. The resulting desc ribed in Method A2; 

0 30 s) - rirrrrrriii a» - - - - 

room temp. The resuhmg nux The basic solution was extracted with ElOAc (2 

— NaHCOs aohatton <^J^£ ^ a saturated NaC , solution, 

-><a rr^\ The oreanic layers were separately w«u 
X h !d drild (MgSO«>, 1 concealed under reduced pressure. The resuUmg ptrdc- 
contoured, dned (MgSO.) si0; g) Column 

brown residue was dtssoived tn MeOH I and abs ^ ^ ^ 

reduced pressure at 45 C gave (2 . methoxy . 5 ^ fl uoromedtyl)phenyl)-WH4- 
hexane (10 mL) to slowly form crystals of N<2 medro y 1 
( ,. ( V-memylcarbamoyl)-4-pyridyfoxy) P henyl) urea (0.44 g). TLC (1 Et jN /9 



20 



25 

0.40. 
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n intercoiiversion of Ureas 

, a „^ h( .nv1 Ureas into ©-(Aroylamino)phenyl Lreas. 
Dla Conversion of ©-Aminophenyl ureas idiu v 

Synthesis of N.(4-Chloro-3-((trinuoroinethyl)phenyl)-iVM4-(3- 

methoxycarbonylphenyl)carboxyaminophenyl)Urea 

To . solution o W 4-chloro-3-«L^^^ 
Cl , o 050 « 1 52 mmol), ~e.hy. isoph.ha.ate (0.25 g, . 38 mmo)), HOBT.H : 0 (Ml 
Ho3 atta ^-merhylmorpho.rne (033 mL, 3.03 mmo,) in DM, (S mL) was a^ 

EDCI -HC1 (0 * g 1.52 tnntol). The resulting mixture was stirred a, room temp, ovemtgh. 
«L Tb^ (25 mL) an. se q uent,a„y washed w,h water ,25 mL) and a — 
NaHCOj so.ution ,25 mL). The organie layer was dried (Na,SO,) -* ««=- « « » « 
rtdu eed pressure. The resulttng solids were trlturated with an ErOAe so^on 
EtO Ao,20 % hexane) to gtve W-eUoro-MCrifluoro ^ 
^HoxycaAonylphenyl^oxyaminophenyl) urea (0.27 g, 43%): mp ,21-122. TLC ,80, 

EtOAc/20% hexane) R/0.75. 

DlD Conversion of co-Carboxy phenyl Ureas into .-(ArylcarbamoyDphenyi 

Ureas. Synthesis of J V-(4-Cbloro-3-((trifluoromethyl)phenyl)-,VM4-(3- 
methylcarbamoylphenyDcarbamoylphenyl) Urea 




20 



25 



To a sdu.cn of i^hlo^^ 

carboxyammophenyl) urea (0,4 g , 0.4S mmol), M ^oy^ 0.S0 , . 

n HOBT-H^O (0 14 g, 1.07 mmol), and ^-methylmorphclme (O.SmL, 1-0/ mmol) 
nunol). HOST H;Q (0.1 ^ wM 

nMF (3 mU at 0°C was added EDCI'HCl (0.10 g,u.^ m , 

^ mM . . -_ ht Thf » resulting mixture was treated 

allowed to warm to room temp, and was sttrred overnight. The result^ 

a tv, PtOAc OS mL) The organic phase was concentrated 
with water (lOmL). and extracted with EtOAc(_5mL). in , 
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under reduced pressure. The resulting yellow solids were dissolved in EtOAc (3 mL) then 
filtered through a pad of silica gel (17 g, gradient from 70% EtOAc/30% hexane to 10% 
MeOH/90% EtOAc) to give /V-(4-chloro-3-((trifluoromethyl)phenyl)-iV'-(4-(3- 
methylcarbamoylphenyl)carbamoylphenyl) urea as a white solid (0.097 g, 41%): mp 225- 
229; TLC (1 00% EtOAc) R/ 0.23 . 

Die. Combinatorial Approach to the Conversion of co-Carboxyphenyl Ureas 

into co-(Arylcarbamoyl)phenyl Ureas. Synthesis of A r -(4-Chloro-3- 
((trifluoromethyI)phenyl)-iV'-(4-(N-(3-(N-(3- 
pyridyl)carbamoyI)phenyl)carbamoyl)phenyl) Urea 




H H 



A mixture of N-(4-chloro-3-((trifluoromethyl)phenyl)-A^'-(3-carboxyphenyl) urea (Method 
Clf; 0.030 g, 0.067 mmol) and A^-cyclohexyl-A'"-(methylpolystyrene)carbodiimide (55 mg) in 
1,2-dichloroethane (1 mL) was treated with a solution of 3-aminopyridine in CH2CI2 (1 M; 
0.074 mL, 0.074 mmol). (In cases of insolubility or turbidity, a small amount of DMSO was 
also added.) The resulting mixture was heated at 36 °C overnight. Turbid reactions were then 
treated with THF (1 mL) and heating was continued for 18 h. The resulting mixtures were 
treated with poly(4-(isocyanatomethyl)styrene) (0.040 g) and the resulting mixture was 
stirred at 36 °C for 72 h, then cooled to room temp, and filtered. The resulting solution was 
filtered through a plug of silica gel (1 g). Concentration under reduced pressure afforded N- 
(4-chloro-3-((trifluoromethyl)phenyl)-vV"-(4-(N-(3-(N-(3- 

pyridyl)carbamoyl)phenyl)carbamoyl)phenyl) urea (0.024 g, 59%): TLC (70% EtOAc/30% 
hexane) R/ 0.1 2. 

D2. Conversion of co-Carboalkoxyaryl Ureas into co-Carbamoylaryl Ureas. 

Synthesis of AH4-Chioro-3-((trifluoromethyl)phenyl)-7V'-(4-(3- 
methylcarbamoylphenyl)carboxyaminophenyI) Urea 
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To a sample of ^(4-chloro-3-((trifluoromethyl)phenyl)-N'-(4-(3-carbomethoxyphenyl) 
carboxyaminophenyl) urea (0.17 g, 0.34 mmol) was added methylamine (2 M in THF; 1 mL, 
1 7 mmol) and the resulting mixture was stirred at room temp, overnight, then concentrated 
under reduced pressure to give N-(4-chloro-3-((trifluoromethyl)phenyl)^'-(4-(3-- 
methylcarbamoylphenyDcarboxyaminophenyl) urea as a white solid: mp 247; TLC (100% 
EtOAc)R/0.35. 
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D3. 



Conversion of co-Carboalkoxyaryl Ureas into o-Carboxyaryl Ureas. 
Synthesis of J V-(4-Chloro-3-((trifluoromethyI)phenyl)-N'-(4- 
carboxyphenyl) Urea 



O 



H H 



OH 



To a slurry of N-(4-chloro-3-((trifluoromethyl)phenyl)-N'-(4-ethoxycarbonylphenyl) urea 
(Method Cle; 5.93 g, 15.3 mmol) in MeOH (75 mL) was added an aqueous KOH solution 
(2 5 N, 10 mL, 23 mmol). The resulting mixture was heated at the reflux temp, for 12 h. 
cooled to room temp., and concentrated under reduced pressure. The residue was diluted 
with water (50 mL), then treated with a 1 N HC1 solution to adjust the pH to 2 to 3. The 
resulting solids were collected and dried under reduced pressure to give ^-(4-chloro-3- 
((trifluoromethyl)phenyl)-N'-(4-carboxyphenyl) urea as a white solid (5.05 g, 92%). 

D4. General Method for the Conversion of co-Alkoxy Esters into co-Alkyl Amides. 
Synthesis of A r -(4-Chloro-3-((trifluoromethyl)phenyl)-A r '-((4-(3-(5-(2- 
dimethylaminoethyl)carbamoyl)pyridyl)oxyphenyl)Urea 

H H 
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Step 1. Synthesis of AH4-Chloro-3-(trifluoromethyI)phenyl)-iV'-((4-(3-(5- 

carboxypyridyl) oxyphenyl) Urea 

NH4-ChloroOKtnfluoromethyl)phenyl)-^H(4-(3-(5-methoxycarbonylpyridyl)oxyphenyl) 

urea was synthesized from 4-chloro-3-(trifluoromethyl)phenyl isocyanate and 4-(3-(5- 
methoxycarbonylpyridyl) oxyaniline (Method A14, Step 2) in a manner analogous to Method 
da. A suspension of N-(4-chloro-3-(trifluoromethyl)phenyl)-7V-((4-(3-(5- 

methoxycarbonylpyridyDoxyphenyl) urea (0.26 g, 0.56 mmol) in MeOH (10 mL) was treated 
with a solution of KOH (0.14 g, 2.5 mmol) in water (1 mL) and was stirred at room temp, for 
1 h. The resulting mixture was adjusted to pH 5 with a 1 N HC1 solution. The resulting 
precipitate was removed by filtration and washed with water. The resulting solids were 
dissolved in EtOH (10 mL) and the resulting solution, was concentrated under reduced 
pressure. The EtOH/concentration procedure was repeated twice to give N-(4-chloro-3- 
(trifluoromethyl)phenyl)-N-((4-(3-(5-carboxypyridyl) oxyphenyl) urea (0.18 g, 71%). 

CF 3 ° 




Step 2. Synthesis of iV-(4-chloro-3-(trifluoromethyl)phenyl)-A r '-((4-(3-(5-(2- 

dimethylaminoethyI)carbamoyl)pyridyl)oxyphenyl) urea 

A mixture of Ar-(4-chloro-3-(trifluoromethyl)phenyl)-^-((4-(3-(5- 

carboxypyridyl)oxyphenyl) urea (0.050 g, 0.011 mmol), W-dimethylethylenediamine (0.22 
mg, 0.17 mmol), HOBT (0.028 g, 0.17 mmol), ^-methylmorpholine (0.035 g, 0.28 mmol), 
and EDCI-HC1 (0.032 g, 0.17 mmol) in DMF (2.5 mL) was stirred at room temp, overnight. 
The resulting solution was separated between EtOAc (50 mL) and water (50 mL). The 
organic phase was washed with water (35 mL), dried (MgS0 4 ) and concentrated under 
reduced pressure. The residue was dissolved in a minimal amount of CH 2 C1 2 (approximately 
2 mL). The resulting solution was treated with Et 2 0 dropwise to give //-(4-chloro-3- 
(trifluorometh y l)phen y l)-^X(4<3K5K2-dimeth y laminoethyl)carbamoyl)pyridyl)oxyphen y l) 

urea as a white precipitate (0.48 g, 84%: l H NMR (DMSO-d 6 ) 5 2.10 s, 6H), 3.26 (s, H), 7.03 
(d, 2H), 7.52 (d, 2H), 7.60 (m, 3H), 8.05 (s, 1H), 8.43 (s, 1H), 8.58 (t, 1H), 8.69 (s, 1H), 8.90 
(s, 1H). 9.14 (s, 1H); HPLC ES-MS m/z 522 ((M+H) + ). 



15 



20 



D5. General Method for the Deprotection of /V-(a>Silyloxyalkyl)amides. 

Synthesis of 7V-(4-Chloro-3-((trifluoromethyl)phenyl)-A "-(4-(4-(2-( A-(2- 
hydroxy)ethyicarbamoyl)pyridyloxyphenyl) Urea. 
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5 To a solution of N-(4-chloro-3-((trifluoromethyl)phenyl)-A r '-(4-(4-(2-(iV-(2- 
triisopropylsilyloxy) ethylcarbamoyl)pyridyloxyphenyl) urea (prepared in a manner 
analogous to Method CI a; 0.25 g, 0.37 mmol) in anh THF (2 mL) was tetrabutylammonium 
fluoride (1.0 M in THF; 2 mL). The mixture was stirred at room temperature for 5 min, then 
was treated with water (10 mL). The aqueous mixture was extracted with EtOAc (3 x 10 

10 mL). The combined organic layers were dried (MgS0 4 ) and concentrated under reduced 
pressure. The residue was purified by column chromatography (Si0 2 ; gradient from 100% 
hexane to 40% EtOAc/60% hexane) to give ^-(4-chloro-3-((trifluoromethyl)phenyl)-A^'-(4- 
(4-(2-(A^-(2-hydroxy)ethylcarbamoyl)pyridyloxyphenyl) urea as a white solid (0.019 g, 10%). 



Listed below are compounds listed in the Tables below which have been synthesized 
according to the Detailed Experimental Procedures given above: 

Syntheses of Exemplified Compounds 

(see Tables for compound characterization) 

Entry 1: 4-(3-A^-Methylcarbamoylphenoxy)aniline was prepared according to Method A13. 
According to Method C3, 3-terr-butylaniline was reacted with bis(trichloromethyl)carbonate 
followed by 4-(3-Ar-Methylcarbamoylphenoxy)aniline to afford the urea. 

Entry 2: 4-Fluoro-l -nitrobenzene and p-hydroxyacetophenone were reacted according to 
Method A13, Step 1 to afford the 4-(4-acetylphenoxy)-l -nitrobenzene. 4-(4-Acetylphenoxy)- 
1 -nitrobenzene was reduced according to Method A13, Step 4 to afford 4-(4- 
acetylphenoxy)aniline. According to Method C3, 3-rerr-butylaniline was reacted with 
bis(trichloromethyl) carbonate followed by 4-(4-acetylphenoxy)aniline to afford the urea. 
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Entry 3: According to Method C2d, 3-fert-butylaniline was treated with CDI, followed by 4- 
(3-.V-methylcarbamoyl)-4-methoxyphenoxy)aniline, which had been prepared according to 
Method A8, to afford the urea. 

Entry 4: 5-rerr-Butyl-2-methoxyaniline was converted to S-rert-butyl-2-methoxyphenyl 
isocyanate according to Method Bl. 4-(3-^-Methylcarbamoylphenoxy)aniline. prepared 
according to Method A13, was reacted with the isocyanate according to Method Cla to 
afford the urea. 

Entry 5: According to Method C2d, 5 -terNbutyl-2-methoxy aniline was reacted with CDI 
followed by 4-(3-A'-methylcarbamoyl)-4-methoxyphenoxy)aniline, which had been prepared 
according to Method A8, to afford the urea. 

Entry 6: 5-(4-Aminophenoxy)isoindoline-l,3-dione was prepared according to Method A3. 
According to Method 2d, 5-ter/-butyl-2-methoxyaniline was reacted with CDI followed by 5- 
(4-aminophenoxy)isoindoline-l,3-dione to afford the urea. 

Entry 7: 4-(l-Oxoisoindolin-5-yloxy)aniline was synthesized according to Method A12. 
According to Method 2d, 5-rerr-butyl-2-methoxyaniline was reacted with CDI followed by 4- 
(l-oxoisoindolin-5-yloxy)aniline to afford the urea. 

Entry 8: 4-(3-^-Methylcarbamoylphenoxy)aniline was synthesized according to Method 
A13. According to Method C2a, 2-methoxy-5-(trifluoromethyl)aniline was reacted with CDI 
followed by 4-(3-A'-methylcarbamoylphenoxy)aniline to afford the urea. 

Entry 9: 4-Hydroxyacetophenone was reacted with 2-chloro-5-nitropyridine to give 4-(4- 
acetylphenoxy)-5-nitropyridine according to Method A3, Step 2. According to Method A8, 
Step 4, 4-(4-acetylphenoxy)-5-nitropyridine was reduced to 4-(4-acetylphenoxy)-5- 
aminopyridine. 2-Methoxy-5-(trifluoromethyl)aniline was converted to 2-methoxy-5- 
(tnfluoromethyl)phenyl isocyanate according to Method Bl. The isocyanate was reacted 
with 4-(4-acetylphenoxy)-5-aminopyridine according to Method Cla to afford the urea. 
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c ,„. 4 Huoro-.-nhrobenzene and p-bydroxyacerophenone were reacted accordtng to 
Entry 10 . 4-Ftaoro 1 ^ yl .^ aoben ^, 4-(4-Ace. yl phenoxy). 

*" A,! ' S,tt td L • Method A13. Step 4 to afford *-<*- 



afford the urea. 



, , 4 CMoro-W-methyW-pyridinecarboxamide, which was synrhesued accordtng to 
E Z A2 Z Z 2 3-antinophenol accordr» g to Method A2. Step 4 ustng 

Method A2, S.ep 3* eftylcrtmoy ,H-pyridy.oxy)a„«h.e. Accordtng 

^ra^Sil^ was reacted wrdr phosgene M owed h, 
3. ( . 2 - ( N-methylcarbamoyl)-4- P yndyloxy)aniline to afford the urea. 

, vi -a. Hrl salt was reacted with ammonia 
Entry P- 4-Chloropyridine-2-carbonyl chlonde HC1 salt wa rHoro .o. 

v, ,hod A2 S.ep 3b to form 4-chloro-2-pyndineca r boxam,de. 4-Chloro . 
aK ord,ng to ^ ^ l?J^ 3-atninopheno, according to Me.bod A2, Step 4 usrng 
"TT 4 ;r t n^3^ b a ra oy,.4.py ri dyloxy,an i Hne. Accordtng to Method 

carbamoyl-4-pyridyloxy)aniline to afford the urea. 

Entry i 3: - r:r.::T:cr. 

according to Method A2, Step 4 using 2 -methoxy-5- 

. , x -r^ Arrnrdin^ to Method <-^a, - iiicLii j 

. :r;r:rri-r:» s „ ..«»—»- 

pyridyloxy)aniline to afford the urea. 

. ui a. wr, «;alt was reacted with ammonia 
Entry 14 : 4-Chloropyridine-2-carbonyl chlonde HC1 salt was 

• m rhnd A? Step 3b to form 4-chloro-2-pyndinecarboxarmde. 4-Chloro _ 

according to Method A2, Mep n 10 ugin 
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C4, 2-methoxy-5-(trifluoromethyl)aniline was reacted with phosgene followed by 4-(2- 
carbamoyl-4-pyridyloxy)aniline to afford the urea. 

Entrv 15: According to Method C2d, 5-(triflourometh y l)-2-methox y aniline was reacted with 
CDI* followed by 4 -(3-A-methylcarbamoyl)-4-methoxyphenoxy)aniline, which had been 
prepared according to Method A8, to afford the urea. 

Entry 16: 4-(2-(^Methylcarbamoyl)-4-pyridyloxy)-2-methylaniline was synthesized 
according to Method A5. 5-(Tnfluoromethyl)-2-methoxyaniline was converted into 5- 
(tnfluoromethyl)-2-methoxyphenyl isocyanate according to Method Bl. The isocyanate was 
reacted with 4-(2-(^methylcarbamoyl)-4.pyridyloxy)-2-methylaniline according to Method 

Clc to afford the urea. . 

Entry 17: 4-(2-(^-Methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline was synthesized 
according to Method A6. 5-(Trifluoromethyl)-2-methoxyaniline was converted into 5- 
(mfluoromethyl)-2-methox y phenyl isocyanate according to Method Bl. 5- 
(Tntluoromethyl)-2-methoxy P henyl isocyanate was reacted with 4-(2-(N-meth y lcarbamoyl)- 
4-pyridyloxy)-2-chloroaniline according to Method Cla to afford the urea. 

Entry 18: According to Method A2, Step 4, 5-amino-2-methylphenol was reacted with 4- 
chloro-^methyl-2-pyridinecarboxamide, which had been synthesized according to Method 
A2 Step 3b, to give 3-(2-(^-methylcarbamoyl)-4-pyridyloxy)-4-methylaniHne. 5- 
(Trifluoromethyl)-2-methoxyaniline was converted into 5-(trifluoromethyl),2-m'ethoxyphenyl 
isocyanate according to Method Bl. 5-(Trifluoromethyl)-2-methoxyphenyl isocyanate was 
reacted with 3-(2-(iV-methylcarbamoyl)-4-pyridyloxy)-4-methylaniline according to Method 

C 1 a to afford the urea. 

Entrv 19- 4-Chloropyndine-2-carbonyl chloride was reacted with ethylamine according to 

Method A? Step 3b. The resulting 4-chloro-N-ethyl-2-pyridineca r boxamide was reacted 
, with 4-aminophenol according to Method A2, Step 4 to give 4-(2-(^ethy.carba m oyl)-4- 
pvridyloxv)amline. 5-(Trifluoromethyl)-2-methoxyaniline was converted mto > 
( tnnuoromethvl)-2-methoxyphenyl .socvanate according to Method Bl. 5-<Tnfluoromethyl,. 
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~rt«d with 4.(^W-ethvlcarbamoyl)-4- P yridyloxy)aniline 
2-methoxyphenyl isocyanate was reacted with 

according to Method Cla to afford the urea. 

^ a a A? Sten 4 4-amino-2-chlorophenol was reacted with 4- 
c„t«, ?o- According to Method A2, btep 4, ■+ <"""' u f 

!Z «-JyH«— ' which had heen synced according to Method 
Ch0r °: b to „ ive 4 . (2 . (W . m « t hy l carha m oy 1 ).4-p yri dy.o X y)-3-chloroa nll , M . 5- 
* n tnethoxy anilt e was convened into 5-ftnfh.oromethy D-2-tnethoxypheny. 

Cla to afford the urea. 

EMry 2 , « ^^^^ 

C Ieo 1 to <nve a-^-methvlsulfonylphenoxyH-nitrobenzene. The mtrobenzene 
22» Lid MP, Step 2 to give ^cthy.^ony.phcnoxy^-anihn, Accord ng 

methylsulfonylphenoxyH-aniline to afford the urea. 



Fnl „ a - a-p-carbamoylphenoxyj-l-mtrobenzene was reduced to 4-(3- 

Entry ZZ. ■» v-> 1A1 ro^„ 4 According to Method Cla, 5- 

earhan,oylphenoxy)aniline according to Method A15, Step 4. Accorftng 

20 (.nfluoromethyV^ntethoxypheny, isocyanate was reacted 

carbamoylphenoxy)aniline to afford the urea. 

a i- . i * Hinne was synthesized according to Method 
Entry 23: 5-(4-Axninophenoxy) 1 so 1 ndohne-l,3-d 1 one was syn 

a* 5 r T rifluoromethyl)-2-methoxyaniline was converted into Ctnt y 
A3. 5-(Tnfiuorome y 5 . (Tri fluoromethyl)-2-methoxyphenyl 
25 methoxyphenyl isocyanate according to Method Bl 

isocyanate was reacted with 5-(4-aminophenoxy)isomdohne-l,3-dione according 

Cla to afford the urea. 

Entrv , 4 . 4 .Chloropyndine.2-carbonyl chloride was reacted with dimethy! amine acco rdi n S 
Entry .4. Chlor py 4 . chloro .M/V-dimethyl-2- P yridinecarboxamide was 

30 to Method A2, Step ,b. The resultmg 

reacted with 4-aminophenol according to Method A2, Step 8 

reactea i- frrifluoromethyl)-2-methoxyanilme was 

dimethylcarbamoyl)-4- P yndyloxy)amline. 5-(Tnfiuorom y 



57 



averted into 5,, ri nuo— ^heny, isocyanate « - 

(Trifl „orome<hy.>2-methoxyphenyl isocyanate was reacted w th t- (. . 
Lmy—y^-pyndy^a^i™ according to Method CI a to afford the area 



10 



15 



Enlry 25 . 4. (1 -OxoisobrdoUn. 5 - yl oxy)anffine was synthesized according to Method Al 5- 
anLrome.hyO-2-me.hoxyaniiine was .reared wirh CDI, foUowed by 4-0-oxo.so,ndohn-5. 
vloxy)aniline according to Method C2d to afford the urea. 

Entry 26: 4-Hydroxyac=.ophenone was reacted w,h 4-fruoronitrobenzene according to 
rf M, Steo I to g-ve 4-(4-acetylphenoxy)t»trobenzene. The mtrobenzene was 

:::: ~l »* * - — 

converted to the 4- ( 4-( 1 -(N.me,ho X y,im i noed 1 y»phe„oxyan il ine HC, 
Method A16. S^Tnfluoronre.hy.H-rnethoxyaniUne was converted into 5-(,nflnoromerhy,V 
rioaypheny, tsocyanate according ro Method B, «»*-^ 
isocyanare was reacted wirh 4-(4-(l-(W-me.hoxy)iminoe,hy,) P henoxyan,hne HC. 

Method CI a to afford the urea. 

EnI „ ,7. 4-Chioro^nre.hyipyndinecarboxamide was synthesized as described in Method 
*2 Step 3b. The chioropyridine was reacted with 4-amino,hiophenol according to Me od 
al Step 4 to give a-C^-CN.me^carbamoyDpheny.rhiOaniline. 5-(Tnfluorometty.)-2- 
^hoxyaniiine was convened into 5 ,,n fl uoro m erhy„- 2 -n,e,hoxyphe n y, tsocyanate 
accordil ro Method Bl. S-fTrifluoronaethy^-menroxypheny. isocyanate was reacted w«h 

^w-^)* — * » Meth ° d c,a '° aff ° rd the Urea ' 

, Entry 28: 5-(4-Aminophenoxy)-2- m e,hyUsoindohne-l,3-dione was synthesized according to 
Mel AO. HTnfluoromeday ^-methoxyandine was converted into 

! IxyphJ .socyanate according .0 Method BL S-CTriftuoronrerhyi^-ntedroxyphen^ 
is0 cyJe was reacted with 5-(4-an,inophenoxy)-2- m e.hyUso i ndo 1 ine. 1 ,3-d,one accordrng 

Method C 1 a to afford the urea. 

W Entry 29: a-Chioro-^tnethyipyndrnecarboxannde was synthestzed as described in Method 
I step 3b. The chioropyndtne was reacred w„h 3-aminothrcpheno, accordrng to Method 
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A2. Step 4 to give 3-(4-(2-(^-methylcarbamoyl)phenyithio)aniline. 5-(Trifluoromethyl)-2- 
methoxyaniline was converted into 5-(trifluoromethyl)-2-methoxyphenyl isocyanate 
according to Method Bl. 5-(Trifluoromethyi)-2-methoxyphenyl isocyanate was reacted with 
3-(4-(2-(A r -methylcarbamoyl)phenylthio)aniline according to Method Cla to afford the urea. 

Entry 30: 4-ChloropyTidine-2-carbonyl chloride was reacted with isopropylamme according 
to Method A2, Step 3b. The resulting 4-chloro-AMsopropyl-2-pyridinecarboxamide was 
reacted with 4-aminophenol according to Method A2, Step 4 to give 4-(2-(N- 
isopropylcarbamoyl)-4-pyridyloxy)aniline. 5-(Trifluoromethyl)-2-methoxyanilme was 
converted into 5-<trifluoromethyl)-2-methoxyphenyl isocyanate according to Method Bl. 5- 
(Trifluoromethyl)-2-methoxyphenyl isocyanate was reacted with 4-(2-0V- 
isopropylcarbamoyl)-4-pyridyloxy)aniline according to Method Cla to afford the urea. 

Entry 31: 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 5-(Trifluoromethyl)-2-methoxyaniline was converted into 5-(trifluoromethyl)-2- 
methoxyphenyl isocyanate according to Method Bl. 5-(Trifluoromethyl)-2-methoxyphenyl 
isocyanate was reacted with 4-(3-(5-methoxycarbonyl)pyridyloxy)aniline according to 
Method Cla to afford the urea. N-(5-(Trifluoromethyl)-2-methoxyphenyl)- J V'-(4-(3-(5- 
methoxycarbonylpyridyl)oxy)phenyl) urea was saponified according to Method D4, Step 1, 
and the corresponding acid was coupled with 4-(2-aminoethyl)morpholine to afford the 
amide according to Method D4, Step 2. 

Entry 32: 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 5-(Trifluoromethyl)-2-methoxyaniline was converted into 5-(trifluorqmethyl)-2- 
methoxyphenyl isocyanate according to Method Bl. 5-(Trifluoromethyl)-2-methoxyphenyl 
isocyanate was reacted with 4-(3-(5-methoxycarbonyl)pyridyloxy)aniline according to 
Method Cla to afford the urea. ^-(5-(Trifluoromethyl)-2-methoxyphenyl)-^'.(4-(3-(5- 
methoxycarbonylpyridyl)oxy)phenyl) urea was saponified according to Method D4, Step I, 
and the corresponding acid was coupled with methylamine according to Method D4, Step 2 
to afford the amide. 
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u n vrirtvloxvlaniltne was synthesized according to Method 
En „ 33 :4, 3 K 5 -Me.hoxycarbo„y.)pyndyo^an 5 . (trifluorome ,hy„-:- 

A14 . 5 -<Tnfluorome .hyil^-nrethoxyanrl.ne was ^ con ^ methoxyphenyl 
— T — < y^Uneacco^to 
— OHO a- *e urea. 

Method D4, Step 2 to afford the amide. 

Entry 34 a-O-Ca^— „,ne ^^ZZ^^ 
isocyanate accordmg to Method Bl. (3 yp 

(lnflu orome.hyl)-2-me.hoxypheny, tsocyanate accord, to Me* - . < ' } _ 
(trifl uoron,e.hy 1 )-2-me,hoxypheny.)-N--(3.carboxypheny.) nrea, whtch 

aminopyridine according to Method Die. 

_ „. 4 (3 . C arboxvphe n oxy)aniline was synthesized according to Method Ml. 5- 
Entry , 5 . 4-^3 C ^ wM converted into 5 . (trifta orcme«hy,)-2-me,hoxyphen yl 

(Trifluoromemyl)-2-methoxyamime was w « rea cted with 5- 

. . k^.,i,«h Rl 4.(3-Carboxvphenoxy)antlme was reacieu 
isocyanate accordmg to Method Bl. la ^ zF . 
„ (tnfl „orome,hy„-2-me»oxyphenyl tsocyana.e accordm to Method C 

Uuorom..hyD-2-me.hox ypbenyl)-* --O-carboxyphenyV, urea, whtch was coup 
(4-nuorophenyl)piperazine according to Method Die. 

P ,„ 36 . 4 (3 . C arboxyphenoxy,anilme was synthesized according to Method All. 5- 
^ ,1 2 nrethlyantline was convened into 54,nfluorome,hyt)-2-me,ho*yphe„v 1 

25 (T nnuorome,hyl)-2mre.hoxyam arboxyphCTOXy)a „mne was reacted with > 

isocyanate according to Merhod Bl. (3 Car yp 
(tn fl u oromethyl)-2-methcxyphen y , isocyanate accordm to M^d 

^fluoromethy.K-meihoxyphenyO-tV-^-carboxypheny.) urea, wh,ch was 
Huoroaniline according to Method Die. 

3 " ^7 4 ,3 Carboxyphenoxy>aniline was synthesized according ,0 Method «1 5- 

Entry 37: 4-(3-Carboxypnen j, r,ri<Womethyl)-2-methoxyphenyl 
(Tnfl uorome,hyl>-2-me,hoxyanilme was converted tnto 5-(.nfluorome y 
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* a Bl 4-(3-Carboxvphenoxy)aniline was reacted with 5- 
1S ocyanate according to Method Bl. - afford 5 _ 

^uorornethy^-Z-rnethoxyphenyl isocyanate accordtn to M.h ^ 

(dimethylamino)aniline according to Method Die. 

sr.r^s^u- - — - - 

isocyanate according to Method Bl. (3 t, yp _ 
(riflu ororne*y>>2-tne t hoxy,he„y 1 rsocyanate accordn* - ^ $ 

(tn nuo ro me,hyl)-2- m =,hoxyphcny.)- W H3-carboxypheny.) urea, »tuch 

am ino-2-me.hoxypyridine according to Method Die. 

EMry 39: ^l—. was sy^d — ^^ he ; 

isocyanate accord.ng to Method Bl. (3 «- -V } _ 
^uoromearyiH.nrcthoxyphenyl isocyanate accordtn » ^ C w „ h 4 . 

(lrifl nororne,hy,)-2-me,hoxypheny.)-N'-(3-carbcxypheny., urea, winch 

morpholinoaniline according to Method Die. 
25 (2-pyridyl)prperazine according to Method Die. 
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Entry 42: 4-(2-^-Methylcarbamyl-4-pyridyloxy)aniline was synthesized according to 
Method A2. 4-Chioro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-A/- 
methylcarbamyl-4-pyridyloxy)aniline according to Method Cla to afford the urea. 

Entry 43: 4-Chloropyridine-2-carbonyl chloride HC1 salt was reacted with ammonia 
according to Method A2, Step 3b to form 4-chloro-2-pyridinecarboxamide. 4-Chloro-2- 
pyridinecarboxamide was reacted with 4-aminophenol according to Method A2, Step 4 to 
form 4-(2-carbamoyl-4-pyridyloxy)aniline. According to Method Cla, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-carbamoyl-4-pyridyloxy)aniline to 
afford the urea. 

Entry 44: 4-Chloropyridine-2-carbonyl chloride HC1 salt was reacted with ammonia 
according to Method A2, Step 3b to form 4-chloro-2-pyridinecarboxamide. 4-Chloro-2- 
pyridinecarboxamide was reacted with 3-aminophenol according to Method A2, Step 4 to 
form 3-(2-carbamoyl-4-pyridyloxy)aniline. According to Method Cla, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 3-(2-carbamoyl-4-pyridyloxy)aniline to 
afford the urea. 

Entry 45: 4-Chloro-A r -methyl-2-pyridinecarboxamide, which was synthesized according to 
Method A2, Step 3a, was reacted with 3-aminophenol according to Method A2, Step 4 to 
form 3-(-2-(iV-methylcarbamoyl)-4-pyridyloxy)aniline. According to Method Cla, 4-chloro- 
3-(trifluoromethyl)phenyl isocyanate was reacted with 3-(2-(AT-methylcarbamoyl)-4- 
pyridyloxy)aniline to afford the urea. 

Entry 46: 5-(4-Aminophenoxy)isoindoline-l,3-dione was synthesized according to Method 
A3. According to Method Cla, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted 
with 5-(4-aminophenoxy)isoindoline-l,3-dione to afford the urea. 

Entry 47: 4-(2.(A-Methylcarbamoyl)-4.pyridyloxy)-2-methylaniline was synthesized 

according to Method A5. According to Method Clc, 4-chloro-3-(trifluoromethyl)phenyi 
isocyanate was reacted with 5-(4-aminophenoxy)isoindoline-l,3-dione to afford the urea. 
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Entry 48: 4-(3-A-Methylsulfamoyl)phenyloxy)aniline was synthesized according to Method 
A15. According to Method CI a, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted 
with 4-(3-7V-methylsulfamoyl)phenyloxy)aniline to afford the urea. 



5 Entry 49: 4-(2-(7V-Methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline was synthesized 
according to Method A6. According to Method CI a, 4-chloro-3-(trifluoromethyl)phenyl 
isocyanate was reacted with 4-(2-(A r -methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline to 
afford the urea. 

10 Entry 50: According to Method A2, Step 4, 5-amino-2-methylphenol was reacted with 4- 
chloro-A r -methyl-2-pyridinecarboxamide, which had been synthesized according to Method 
A2, Step 3b, to give 3-(2-(A r -methylcarbamoyl)-4-pyridyloxy)-4-methylaniline. According to 
Method CI a, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 3-(2-(jV- 
methylcarbamoyl)-4-pyridyloxy)-4-methylaniline to afford the urea. 

15 

Entry 51: 4-Chloropyridine-2-carbonyl chloride was reacted with ethylamine according to 
Method A2, Step 3b. The resulting 4-chloro-Af-ethyl-2-pyridinecarboxamide was reacted 
with 4-aminophenol according to Method A2, Step 4 to give 4-(2-(iV-ethylcarbamoyl)-4- 
pyridyloxy)aniline. According to Method CI a, 4-chloro-3-(trifluoromethyl)phenyl 
20 isocyanate was reacted with 4-(2-(A r -ethylcarbamoyl)-4-pyridyloxy)aniline to afford the urea. 

Entry 52: According to Method A2, Step. 4, 4-amino-2-chlorophenol was reacted with 4- 
chloro-N-methyl^-pyridinecarboxamide, which had been synthesized according to Method 
A2, Step 3b, to give 4-(2-(A 7 '-methylcarbamoyl)-4-pyridyloxy)-3-chloroaniline. According to 
25 Method CI a, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(A r - 
methylcarbamoyl)-4-pyridyloxy)-3-chloroaniline to afford the urea. 

Entry 53: 4-(4-Methylthiophenoxy)-l -nitrobenzene was oxidized according to Method A 19, 
Step 1 to give 4-(4-methylsulfonylphenoxy)-l -nitrobenzene. The nitrobenzene was reduced 
30 according to Method A 19, Step 2 to give 4-(4-methylsulfonylphenoxy)-l -aniline. According 
to Method CI a, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(4- 
methylsulfonylphenoxy)-! -aniline to afford the urea. 
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Entry 54: 4-Bromobenzenesulfonyl chloride was reacted with methylamine according to 
Method A15, Step 1 to afford A r -methyl-4-bromobenzenesulfonamide. .V-Methyl-4- 
bromobenzenesulfonamide was coupled with phenol according to Method A15, Step 2 to 
afford 4-(4-(A-methylsulfamoyl)phenoxy)benzene. 4-(4-(W- 

Methylsulfamoyl)phenoxy)benzene was converted into 4-(4-(N-methylsulfamoyl)phenoxy)- 
1 -nitrobenzene according to Method A15, Step 3. 4-(4-( J V-Methylsulfamoyl)phenoxy)-l- 
nitrobenzene was reduced to 4-(4-A^-methylsulfamoyl)phenyloxy)aniline according to 
Method A15, Step 4. According to Method CI a, 4-chloro-3-(trifluoromethyl)phenyl 
isocyanate was reacted with 4-(3-iV-methylsulfamoyl)phenyloxy)aniline to afford the urea. 

Entry 55: 5-Hydroxy-2-methylpyridine was coupled with l-fluoro-4-nitrobenzene according 
to Method A18, Step 1 to give 4-(5-(2-Methyl)pyridyloxy)-l -nitrobenzene. ' The 
methylpyridine was oxidized according to the carboxylic acid, then esterified according to 
Method A18, Step 2 to give 4-(5-(2-methoxycarbonyl)pyridyloxy)-l-nitrobenzene. The 
nitrobenzene was reduced according the Method A18, Step 3 to give 4-(5-(2- 
methoxycarbonyl)pyridyloxy)aniline. The aniline was reacted with 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate according to Method Cla to afford the urea. 

Entry 56: 5-Hydroxy-2-methylpyridine was coupled with l-fluoro-4-nitrobenzene according 
to Method A18, Step 1 to give 4-(5-(2-Methyl)pyridyloxy)-l -nitrobenzene. The 
methylpyridine was oxidized according to the carboxylic acid, then esterified according to 
Method A18, Step 2 to give 4-(5-(2-methoxycarbonyl)pyridyloxy)-l -nitrobenzene. The 
nitrobenzene was reduced according the Method A18, Step 3 to give 4-(5-(2- 
methoxycarbonyl)pyridyloxy)aniline. The aniline was reacted with 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate according to Method Cla to give N-(4-chloro-3- 
(mfluoromethyl)phenyl)-A r '-(4-(2-(methoxycarbonyl)-5-pyridyloxy)phenyl) urea. The 
methyl ester was reacted with methylamine according to Method D2 to afford 7/-(4-chloro-3- 
(trifluoromethyl)phenyl)-A^'-(4-(2-(^-methylcarbamoyl)-5-pyridyloxy)phenyl) urea. 

Entry 57: A-(4-Chloro-3-(trifluoromethyl)phenyl-.V'-(4-aminophenyl) urea was prepared 
according to Method Cld. A r -(4-Chloro-3-(trifluoromethyl)phenyl-N , -(4-aminophenyl) urea 
was coupled with mo/io-methyl isophthalate according to Method Dla to afford the urea. 
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Entr\-' 58: A-(4-Chloro-3-(trifluoromethyl)phenyl-iV'-(4-aminophenyl) urea was prepared 
according to Method Cld. AH4-Chloro-3-(trifluorom urea 
was coupled with wono-methyl isophthalate according to Method Dla to afford ,V-(4-chloro- 
3-(trifluoromethyl)phenyl-A r '-(4-(3-methoxycarbonylphenyl)carboxyaminophenyl) urea. 
According to Method D2, A r K4-chIoro-3Ktrifluoromethyl)phenyl-A^ , -(4-(3- 
methoxycarbonylphenyl)carboxyaminophenyl) urea was reacted with methylamine to afford 
the corresponding methyl amide. 

Entry 59: 4-Chloropyridine-2-carbonyl chloride was reacted with dimethylamine according 
to Method "A3," Step 3b. The resulting 4-chloro-7vCA-dimethyl-2-pyridinecarboxamide was 
reacted with 4-aminophenol according to Method A2, Step 4 to give 4-(2-{N,N- 
dimethylcarbamoyl)-4-pyridyloxy)aniline. According to Method CI a, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(A r ,A r -dimethylcarbamoyl)-4- 
pyridyloxy)aniline to afford the urea. 

Entry 60: 4-Hydroxyacetophenone was reacted with 4-fluoronitrobenzene according to 
Method A13, Step 1 to give 4-(4-acetylphenoxy)nitrobenzene. The nitrobenzene was 
reduced according to Method 13, Step 4 to afford 4-(4-acetyIphenoxy)aniline, which was 
converted to the 4-(4-( 1 -(A r -methoxy)iminoethyl) phenoxyaniline HC1 salt according to 
Method A16. According to Method CI a, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was 
reacted with 4-(4-acetylphenoxy)aniline to afford the urea. 

Entry 61: 4-(3-Carboxyphenoxy)-l -nitrobenzene was synthesized according to Method A13, 
Step 2. 4-(3-Carboxyphenoxy)-l -nitrobenzene was coupled with 4-(2- 

aminoethyl)morpholine according to Method A13, Step 3 to give 4-(3-(A r -(2- 
morpholinylethyl)carbamoyl)phenoxy)-l -nitrobenzene. According to Method A13 Step 4, 4- 
(3-(A^-(2-morpholinylethyl)carbamoyl)phenoxy)-l -nitrobenzene was reduced to 4-(3-(A-(2- 

morpholinylethyl)carbamoyl)phenoxy)aniline. According to Method CI a, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(A r -(2- 
morpholinylethyl)carbamoyl)phenoxy)aniIine to afford the urea. 
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Entry 62: 4-(3-Carboxyphenoxy)-l-nitrobenzene was synthesized according to Method A13, 
Step 2. 4-(3-Carboxyphenoxy)-l -nitrobenzene was coupled with l-(2-aminoethyl)piperidine 
according to Method A13, Step 3 to give 4-(3-(iV-(2-piperidylethyl)carbamoyl)phenoxy)-l- 
nitrobenzene. According to Method A13 Step 4, 4-(3-(A r -(2- 

piperidy lethy l)carbamoyl)phenoxy)- 1 -nitrobenzene was reduced to 4-(3 -(Af-(2- 
piperidylethyl)carbamoyl)phenoxy)aniline. According to Method CI a, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(,V-(2- 
piperidylethyl)carbamoyl)phenoxy)aniline to afford the urea. 

Entry 63: 4-(3-Carboxyphenoxy)-l -nitrobenzene was synthesized according to Method A13, 
Step 2. 4-(3-Carboxyphenoxy)-l -nitrobenzene was coupled with tetrahydrpfurfurylamine 
according to Method A13, Step 3 to give 4-(3-(N^ 
(tetrahydrofurylmethyl)carbarnoyl)phenoxy)-l-nitrobenzene. According to Method A13 Step 
4, 4-(3-(A r -(tetrahydrofurylmethyl)carbamoyl)phenoxy)-l -nitrobenzene was reduced to 4-(3- 
(A-(tetrahydrofury r lmethyl)carbamoyI)phenoxy)aniline. According to Method CI a, 4-chloro- 
3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(jV- 

(tetrahydrofurylmethyl)carbamoyl) phenoxy)aniline to afford the urea. 

Entry 64: 4-(3-Carboxyphenoxy)-l -nitrobenzene was synthesized according to Method A13, 
Step 2. 4-(3-Carboxyphenoxy)-l -nitrobenzene was coupled with 2-aminomethyl-l- 
ethylpyrrolidirie according to Method A13, Step 3 to give 4-(3-(7V-((l- 
methylpyrrolidinyl)methyl)carbamoyl)phenoxy)-l -nitrobenzene. According to Method A13 
Step 4, 4-(3-(jV-(( 1 -methylpyrrolidinyl)methyl)carbamoyl)phenoxy)- 1 -nitrobenzene was 
reduced to 4-(3-(A^-((l-methylpyn , oUdinyl)methyl)carbamoyl)phenoxy)aniline. According to 
Method CI a, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(A r -((l- 
methylpyrrolidinyl)methyl)carbamoyl)phenoxy)aniline to afford the urea. 

Entry 65: 4-Chloro-A r -methylpyridinecarboxamide was synthesized as described in Method 
A2, Step 3b. The chloropyridine was reacted with 4-aminothiophenol according to Method 
A2 ? Step 4 to give 4-(4-(2-(7V-methylcarbamoyl)phenylthio)aniline. According to Method 
CI a, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(4-(2-(A- 
methylcarbamoyl)phenylthio)aniline to afford the urea. 
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Entry 66: 4-Chloropyridine-2-carbonyl chloride was reacted with isopropylamine according 
to Method A2, Step 3b. The resulting 4-chloro-AMsopropyi-2-pyridinecarboxamide was 
reacted with 4-aminophenol according to Method A2, Step 4 to give 4<2<N- 
5 isopropylcarbamo y l)-4- P yndyloxy)anilme. According to Method Cla, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(N-isopro P ylcarbamoyl)-4- 
pyridyloxy)aniline to afford the urea. 

Entry 67: J V-(4-Chloroo-(trifluoromethyl) P henyl-^'-(4-ethoxycarbonylphenyl) urea was 
10 synthesized according to Method Cle. N-(4-Chloro-3-(trifluoromethyl) P henyl-^-(4- 
ethoxycarbonylphenyl) urea was saponified according to Method D3 to give iV-(4-chloro-3- 
(trifluoromethyl)phenyl-iV'-(4-carboxyphenyl) urea. 7V-(4-Chloro-3-(trifluoromethyl)phenyl- 
jV'-(4-carboxyphenyl) urea was coupled with 3-methylcarbamoylaniline according to Method 
Dlb t0 give ^-(4-chloro-3-(trifluoromethyl)phenyl-^/'-(4-(3- 

15 methylcarbamoylphenyl)carbamoylphenyl) urea. 

Entry 68: 5-(4-Aminophenoxy)-2-methylisoindoline-l,3-dione was synthesized according to 
Method A9. According to Method Cla, 4-chloro-3-(tnfluoromethyl)phenyl isocyanate was 
reacted with 5-(4-aminophenoxy)-2-methylisoindoline-l,3-dione to afford the urea. 
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Entry 69: 4-Chloro-A^-methylpyridinecarboxamide was synthesized as described in Method 
A2, Step 3b. The chloropyridine was reacted with 3-aminothiophenol according to Method 
A2, Step 4 to give 3-(4-(2-(^-methylcarbamoyl)phenylthio)aniline. According to Method 
Cla, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 3-(4-(2-{N- 
25 methylcarbamoyl)phenylthio)aniline to afford the urea. 

Entry 70: 4-(2-(iV-(2-Morpholin-4-ylethyl)carbamoyl)pyridyloxy)aniline was synthesized 
according to Method A10. According to Method Cla, 4-chloro-3-(trifluoromethyl)phenyl 
isocyanate was reacted with 4-(2-(^-(2-morpholin-4-ylethyl)carbamoyl)pyridyloxy)aniline to 

30 afford the urea. 
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Entry 71 : 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 4-Chloro-3-(trifluoromethyl)-2-methoxyphenyl isocyanate was reacted with 4-(3-(5- 
methoxycarbonyl)pyridyloxy)aniline according to Method CI a to afford the urea. .V-(4- 
Chloro-3-(trifiuoromethyl)phenyl)-^'-(4-(3-(5-methoxycarbonylpyridyl)oxy)phenyl) urea 
was saponified according to Method D4, Step 1, and the corresponding acid was coupled with 
4-(2-aminoethyl)morpholine to afford the amide. 

Entry 72: 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 4-Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(5- 
methoxycarbonyl)pyridyloxy)aniline according to Method Cla to afford the urea. ^-(5- 
(Trifluoromethyl)-2-raethoxyphenyl)-^'-(4K3-(5-methoxycarbonylpyridyl)oxy)phenyl) urea 

was saponified according to Method D4, Step 1, and the corresponding acid was coupled with 
methylamine according to Method D4, Step 2 to afford the amide. 

Entry 73: 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 4-Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(5- 
methoxycarbonyl)pyridyloxy)aniline according to Method Cla to afford the urea. A^-(5- 
(Trifluoromethyl)-2-methoxyphenyl)-A^'-(4-(3-(5-methoxycarbonylpyridyl)oxy)phenyl) urea 
was saponified according to Method D4, Step 1, and the corresponding acid was coupled with 
MN-dimethylethylenediamine according to Method D4, Step 2 to afford the amide. 

Entry 74: 4-Chloropyridine-2-carbonyl chloride HC1 salt was reacted with 2- 
hydroxyethylamine according to Method A2, Step 3b to form 4-chloro-iV-(2- 
triisopropylsilyloxy)ethylpyridine-2-carboxamide. 4-Chloro-jV-(2- 
triisopropylsilyloxy)ethylpyridine-2-carboxamide was reacted with triisopropylsilyl chloride, 
followed by 4-aminophenol according to Method A17 to form 4-(4-(2-(AM> 
triisopropylsilyloxy)ethylcarbamoyl)pyridyloxyaniline. According to Method Cla, 4-chloro- 
3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(4-(2-(W-(2- 
triisopropylsilyloxy)ethylcarbamoyl) pyridyloxyaniline to afford A/-(4-chloro-3- 
((trifluoromethyl)phenyl)-/^'-(4-(4-(2-(^-(2-triisopropylsilyloxy) 
ethylcarbamoyOpyridyloxyphenyl) urea. 
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Entry 75: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(5- 
methoxycarbonyl)pyridyloxy)aniline according to Method Clf to afford the urea, which was 
coupled with 3-aminopyridine according to Method Die. 

Entry 76: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to afford the urea, which was coupled with jV-(4- 
acetylphenyl)piperazine according to Method Die. 

Entry 77: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted rwith 4-(3-carboxyphenoxy)aniline 
according to Method Clf to afford the urea, which was coupled with 4-fluoroaniline 
according to Method Die. 

Entry 78: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to afford the urea, which was coupled with 4- 
(dimethylamino)aniline according to Method Die. 

Entry 79: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to afford the urea, which was coupled with N- 
phenylethylenedi amine according to Method Die. 

Entry 80: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to afford the urea, which was coupled with 2-methoxyethylamine 
according to Method Die. 

Entry 81: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
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according to Method Of to afford the urea, which was cou P ,ed with 5 -amino-2- 
methoxypyridine according to Method Die. 

Entrv 8> 4K3-Carboxyphenoxy)aniHne was synthesized according to Method All 4- 
, Chl-M— nte^pheny. isocyarrare was reacted with ^.arhoxypheno^anthne 
" aC cord,ng to Method C.f «o afford the ure. whtch was coupled wrth 4-morphohnoan.hne 

according to Method Die. 

Entry S3: 4-(3-Carboxypnenoxy)ani„ne was synthesized according to Method Ml. 4- 
,» ChL-MmfluorometnyDpneny, isocyana.e was reacted w«h 4H3-earboxyphenoxy)an,hne 
!c!olg to Method Clf to afford the urea, which was coupled with ^-pyridyDptperaztne 
according to Method Die. 

Entry 5 4: 4-Chloropyridine-2.arbony, chloride HC, salt was * 
y *■ \ j ao ctp« -xh to form 4-chloro-N-(2- 

,5 hydroxyethytaune according to Method A2, Step 3b form 

tnisopropylsilvloxv)ethylpyridine-2-carboxamide. 

followed by 4-aminopheno. according to Method A17 to form 4.(4- (2-(AM- 

20 , (tnf _thy,>phenyl isocyanare was reacted «4^-_ 
triisopropylsilyloxy)ethylcarbamoyl)pyridyloxyaml.ne to g> 

((trifluoromethyl)phenyl)-W'-(4-(4-(2-(f-(2- 

Lpropylsi.y.oxy^ba.oy.p^^ * - ~ — 

according to Method D5 to afford W-chloro-S^rtfluoromethyDphenyD-W -(4-(4-(- (A- (- 
25 hydroxy)ethylcarbamoyl)pyridyloxyphenyl) urea. 

Entrv S5 4-(2-(N-Me.hylcarbantoyl)-4.pyndyloxy)a»iline was synthesized accordtng to 
Mc , hod ' A2 . .Bromo-S-drifluorontethyDantline was convened^ to 4 bronto- 
(trtfluoromethyDpheny, isocyanate accord.ng to Method Bl. Accordtng to Method C, 4 

30 Lo-B^fluorome^heny. isocyanate was reacted whh 4- ( 2«y,ca,ban,oy».4. 
pyridyloxy)aniline to afford the urea. 
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Entrv 86: 4-(2-W-Methylcarbamoyl)-4-pyridyloxy)-2-chloroamline was synthesized 
according to Method A6. 4-Bromo-3-(tnfluoromethyl)aniline was converted into 4-bromo-3- 
(tnfluoromethvDphenyl isocyanate according to Method Bl. According to Method Cla. 4- 
bromo-3-(trifluoromethyl)phenyl isocyanate was reacted with M 2-(^methylcarbarnoyl)-4- 
pyridyloxy)-2-chloroaniline to afford the urea. 

Entry 87- According to Method A2, Step 4, 4-amino-2-chlorophenol was reacted with 4- 
chloro-A-methyl-2-pyridinecarboxamide, which had been synthesized according to Method 
A2 Step 3b to give 4-(2-(iV-methylcarbamoyl)-4-pyridyloxy)-3-chloroaniline. 4-Bromo-3- 
(trifluoromethyl)aniline was converted into 4-bromo-3-(trifluoromethyl)phenyl isocyanate 
according to Method Bl. According to Method Cla, 4-bromo-3-(trifluoromethyl)phenyl 
lS ocyanate was reacted with 4-(2-(^methylcarbamoyl)-4-pyridyloxy)-3-chloroan 1 hne to 

afford the urea. 

Entry 88: 4-Chloropyridine-2-carbonyl chloride was reacted with ethylamine according to 
Method A- Step 3b. The resulting 4-chloro-N-ethyl-2-pyridinecarboxamide was reacted 
with 4-aminophenol according to Method A2. Step 4 to give 4-(2-(^ethylcarbamoyl)-4- 
pyridvloxy)aniline. 4-Bromo-3-(trifluoromethyl)aniline was converted into 4-bromo-3- 
(trifluoromethyDphenyl isocyanate according to Method Bl. According to Method Cla, 4- 
bromo-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(N-ethylcarbamoyl)-4- 
pyridyloxy)aniline to afford the urea. 

Entry 89: 4-Chloro-^methyl-2-pyridinecarboxamide, which was synthesized according to 
Method A2. Step 3a, was reacted with 3-aminophenol according to Method A2, Step 4 to 
form 3-(-2-(^methylcarbamoyl)-4-pyridyloxy)aniUne. 4-Bromo-3-(trifluoromethyl)amhne 
was converted into 4-bromo-3-(trifluoromethyl)phenyl isocyanate according to Method Bl. 
According to Method Cla, 4-bromo-3-(trifluoromethyl)phenyl isocyanate was reacted with 3- 
(-2-(^-methylcarbamoyl)-4-pyridyloxy)aniline to afford the urea. 

Entry 90- According to Method A2, Step 4, S-ammo-Z-methylphenol was reacted with 4- 
chloro-iV-methyl-2-pvndmecarboxamide, which had been synthesized according to Method 
A- Step 3b, to give 3-(2-(^methylcarbamoyl)-4-pyridyloxy)-4-methylaniline. 4-Bromo-3- 
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. . t * bromo .3-(trifluoromethyl)phcnyl isoeyanate 
ttrifl uorom«hvl)a„m M was convened tnto 4-b (trifluoromethyl)ph e„ y , 
according to Method B1. Accordtng to Method C >4 . methylara «ne to 

ls „cyana,= was reacted with 3-<2.( W -nse,hy,carba m o y .)-4-pyT.dy.oxy) 



afford the urea. 



, 0 Method A2, Step 3b. The resulttng M 2-lWN- 
re ac,ed 4-aminopheno, according <o "^J^^ was 

dimeihyIearbamoyl)-4-pyridyloxy)an,ime. „ cord i nl! to Method Bl. 

evened tnto ^^-(ttifluo^ethyOpheny, -or - ^ 

wording to Method C 1 a,4.b rom o-3-(— 

(2 . WW -d.methylearb M .oy.)-4.pyndy,oxy)ani 1 it,e to afford the urea. 

Entry 92: -oto..^^ 

- - 3b 7 h ; trtS^S ^oyf^yUbfo,^.. ~, 
^ step 4 to g.ve (4 ( I brom0 . 3 -(mfluoromethyl)phenyl isoeyanate 

(lriflu oronre,hyV,aniline was eonverted tnto 4*. \ (trifluoromcthyl ,phen y , 



20 urea. 
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A , step 3b. The '^^^^^^ 4 - Brc ™- 3 - 
A2 , SKp 4 to gtve 3-(4 (2 (" J ^^.(.rifluoromethyUphenyf isoeyanate 



urea. 



Entry 94; --^^ 

accordi„ 8 » Method MO. 4.Bromo-3-( t n<— h an^ ^ ^ 

3 4trifl uorome.hyl)phenylisocya M .e wording to Method Bl. Ac . 



bromo-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(A r -(2-Morpholin-4- 
ylethyl)carbamoyl)pyridyloxy)aniline to afford the urea. 

Entry 95: 4-(2-(A-Methylcarbamoyl)-4-pyridyloxy)aniline was synthesized according to 
Method A2. 4-Chloro-2-methoxy-5-(trifluoromethyl)aniline was synthesized according to 
Method A7. 4-Chloro-2-methoxy-5-(trifluoromethyl)aniline was converted into 4-chloro-2- 
methoxy-5-(trifluoromethyl)phenyl isocyanate according to Method Bl. According to 
Method CI a, 4-chloro-2-methoxy-5-(trifluorotnethyl)phenyl isocyanate was reacted with 4- 
(2>(.V-methylcarbamoyl)-4-pyridyloxy)aniline to afford the urea. 

Entry 96: 4-(2-(A r -Methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline was synthesized 
according to Method A6. 4-Chloro-2-methoxy-5-(trifluoromethyl)aniline. was synthesized 
according to Method A7. 4-Chloro-2-methoxy-5-(trifluoromethyl)aniline was converted into 
4-chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate according to Method Bl. 
According to Method Cla, 4-chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate was 
reacted with 4-(2-0V-methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline afford the urea. 

Entry 97: According to Method A2, Step 4, 4-amino-2-chlorophenol was reacted with 4- 
chloro-A'-methyl^-pyridinecarboxamide, which had been synthesized according to Method 
A2, Step 3b, to give 4-(2-(A r -methylcarbamoyl)-4-pyridyloxy)-3-chloroaniline. 4-Chloro-2- 
methoxy-5-(trifluoromethyl)aniline was synthesized according to Method A7. 4-Chloro-2- 
methoxy-5-(trifluoromethyI)aniline was converted into 4-chloro-2-methoxy-5- 
(trifluoromethyl)phenyl isocyanate according to Method Bl. According to Method Cla, 4- 
chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(.V- 
methylcarbamoyl)-4-pyridyloxy)-3-chloroaniline to afford the urea. 

Entry 98: 4-Chloro-A r -methyl-2-pyridinecarboxamide, which was synthesized according to 
Method A2, Step 3a, was reacted with 3-aminophenol according to Method A2, Step 4 to 
form 3-(-2-(A r -methylcarbamoyl)-4-pyridyloxy)aniline. 4-Chloro-2-methoxy-5- 
(trifluoromethyl)aniline was synthesized according to Method A7. 4-Chloro-2-methoxyo- 
(trifluoromethyl)aniline was converted into 4-chloro-2-methoxy-5-(trifluoromethyl)phenyl 
isocyanate according to Method Bl. According to Method Cla, 4-chloro-2-methoxy-5- 
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, • reacted with' 3-(-2-(N-methylcarbamoyl)-4- 

(trifluoromethyDphenyl isocyanate as was reacted wun v 

pyridyloxy)aniline to afford the urea. 

Entry 99 . 4-Chloro Py nd 1 ne-2-carbonyl chloride was reacted with ethylamine according to 
Method ^ Step 3b. The resulting 4-chloro-N-eth y l-2-pyridinecarboxamide was reacted 
with 4-aminophenol according to Method A2, Step 4 to give 4-(2-(N-ethylcarbamoyl)-4- 
P vridyloxy)aniline. 4-Chloro-2-methox y -5-(trifluoromethyl)aniline was synthesized 
according to Method A7. 4 -Chloro-2- m ethoxy-5-(trifluoromethyl)aniline was converted tnto 
4-chloro-2-methoxy-5-(tnfluoromethyl)phenyl isocyanate according to Method Bl. 
According to Method Cla, 4-chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate was 
reacted with 4-(2-(N-ethylcarbamoyl)-4-pyridyloxy)aniline to afford the urea. 

Entry 100- 4-Chloro P vridine-2-carbonyl chloride was reacted with dimethylamme according 
to Method A2, Step 3b. The resulting 4-chloro-MN-<iimethyl-2-pyridinecarboxamide was 
reacted with 4-aminophenol according to Method A2, Step 4 to give 4-(2-(M ; V- 
di m ethvlcarbamoyl)-4-pyndyloxy)aniline. ^o^-methoxy^trmup^thyl)^ 
was synthesized according to Method A7. 4-Chloro-2-methoxy-5-(trifluoromethyl)aniUne 
was converted into 4-chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate according to 
Method Bl. According to Method Cla, 4-chloro-2-methoxy-5-(tnfluoromethyl) P henyl 
isocvanate was reacted with 4-(2-(N,iV-dimethylcarbamoyl)-4-pyridyloxy)aniline to afford the 



urea. 



0 



Entry 101" 4-Chloro-^methyl-2-pyridinecarboxamide, which was synthesized according to 
Method A2, Step 3a, was reacted with 3-aminophenol according to Method A2, Step 4 to 
form 3 -(-2-(iV-methylcarbamoyl)-4-pyrid y loxy)aniline. 2-Amino-3-methoxynaphthalene was 
svnthesized as described Method Al. According to Method C3, 2-ammo-3- 
methoxynaphthalene was reacted with bis(trichloromethyl) carbonate followed by 3<-2-(N- 

meth y lcarbamoyl)-4-pyridyloxy)aniline to form the urea. 

Entrv 10- 4-(^(N-Methylcarbamoyl)-4-pyndyloxy)anilme was synthesized according to 
Method A2. 5-^-Butyl-2-(2,5-dimethylpyrrolyl)aniline was synthesized according to 
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10 



Method A4. 5-^Butyl-2K2,5-dimethylpyrrolyl)aniline was reacted with GDI followed by 
4-(2-(N-methylcarbamoyl)-4-pyridyloxy)an 1 line according to Method C2d to afford the urea. 

Entry 103- 4-Chloro-N-m e thyl-2-pyridinecarboxamid e was synthesized according to Method 
A2 'step 3b 4-Chloro-^methyl-2-pyridinecarboxamide was reacted with 4-aminophenol 
according to Method A2, Step 4 using DMAC in place of DMF to give 4-(2-(N- 
me thylcarbamoyl)-4-pyridyloxy)aniline. According to Method C2b, reaction of 3-ammo-2- 
m ethoxyquinoline with GDI followed by 4-(2-^-methylcarbamoyl)-4- P yridyloxy)an 1 hne 
afforded bis(4-(2-(A-methylcarbamoyl)-4-pyridlyoxy)phenyl)urea. 



Listed in the Tables below are compounds which have been synthesized according to 
the Detailed Experimental Procedures given above: 



15 



Tables 



20 The compounds listed in Tables 1-6 below were synthesized according to the general 

methods shown above, and the more detailed exemplary procedures are in the entry listing, 
above and characterizations are indicated in the tables. 
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Table 1. 



5 Table 2. 



3-tert-Butylpbenyl Ureas 



H H 





HPLC 
(min.) 


TLC 


TLC 
Solvent 
System 


Mass 
Spec. 
[Source] 


Synth. 
Method 




0.22 


50% 
EtOAc 
/ 50% 
hexane 1 


418 1 
(M+H)+ 
(HPLC 
ES-MS) 1 


A13 C3 




0.58 


50% 
EtOAc 
1 / 50% 
hexane 


403" 
(M+H)+ 
(HPLC 
ES-MS) 


A13 C3 




0.68 


100% 
EtOAc 


448 

(M+H)+ 
(FAB) 


A8 C2d 



5-tert-Butyl-2-methoxyphenyl Ureas 




OMe 







mp 


HPLC 
(min.) 


TLC 


TLC 
Solvent 
System 


Mass 
Spec. 
[Source] _ 


Synth. 
Method 


Entry 

l 


R - 

" ' 0~ 

V-NH 
t >— < Me 


(°C) 


5.93 




L 


448 

(M+H)+ 

(HPLC 

ES-MS) 


7T3 
Bl 
Cla 

A8 


' 5 


V-NH 
/== / Me 

-O~ 0 "V-^"° Me 


120- 1 
122 




0.67 


100% 
EtOAc 


478 

(M+H)+ 
(FAB) 

'"460 


C2d 


6~ 


o 






""0.40 


""50% 

EtOAc 
/ 50% 
| hexane 


(M+H)+ 

(HPLC 

ES-MS) 


C2d 



76 



7 








0.79 


50% 


446 


A 12 










EtOAc 




C2d 










/ 50% 


(HPLC 












hexane 


ES-MS) 





Table 3. 



-(Trifluoromethvl)-2-methoxyphenyl Ureas 




OMe 



Entrv 


R 


mp 

(°C) 


HPLC 
(min.) 


TLC 
Rr 


TLC 
Solvent 
System 


Mass 
Spec. 
[Source] 


Synth. 
Method 


S 


V-nh 


250 
(dec) 








460 

(M+H)^ 
(FAB) 


A13 
C2a 


9 


^=N NL - y Me 


206- 
208 




0.54 


10% 
MeOH 
/ 90% 
CH2C1 
2 


446 

(m+h)+ : 

(HPLC 
ES-MS) 


A3 step 
2, 

AS step 
4, 
Bl, 
Cla 


10 


^— ^ Me 






0.33 


50% 
EtOAc 
/ 50% 
pet 
ether 


445 

(M+H)+ 
(HPLC 


A13 C3 


11 


-Q JH 






0.20 


2% 
Et3N/ 
98% 
EtOAc 


461 

(M+H)+ 

(HPLC 

ES-MS) 


A2 
C4 


12 


-Q Vnh 2 






0.27 


1% 
Et3N/ 
99% 
EtOAc 


447 

(M+H)+ 

(HPLC 

ES-MS) 


A2 
C4 


13 


0 

V-NH 






0.62 


100% 
EtOAc 


461 

(M+H)+ 
(FAB) 


A2 C2a 


14 


o 

^NH 2 


114- 
117 




0.40 


1% 
Et3N/ 
99% 
EtOAc 


447 

(M+H)+ 
(FAB) 


A 2 
C4 



77 



15 


o. 

Vnh 

/ — \ / r== \ Me 
<f V-O— i ^-OMe 


232- 
235 




0.54 


100% A 
EtOAc ( 

( 


^90 

M+H)+ 
FAB) 


\3 C2d 


16 


O 

Me ^NH 
W /=< Me 

\ — / \ // 


210- 
213 




0.29 


5% * 
MeOH ( 
/ 45% ( 
EtOAc 1 
/ 50% ! 
pet 
ether 


175 

M+HJ+ 

HPLC 

ES-MS) 


A5 

Bl Clc 


17 


0 

CI ^NH 

-^>°^ M ° 


187- 
188 




0.17 


50% 
EtOAc 
/ 50% 
pet 
ether 


495 

(M+H)+ 

(HPLC 

ES-MS) 


A6 

Bl Cla 


18 


<^~^— Me. ^ — NH 2 






0.48 


100% 
EtOAc 


475 

(M+H)+ 

(HPLC 

ES-MS) 


A2 step 
4. 

Bl Cla 


19 




194- 
196 




0.31 


5% 

MeOH 

/45% 
EtOAc 
/ 50% 
pet 
ether 


475 

(M+H)+ 

(HPLC 

ES-MS) 


A2 

Bl Cla 


20 


o 

CI V-NH 
/— /=< Me 

-0-°-0 


214- 
216 




0.25 


5% 

MeOH 
/ 45% 
EtOAc 
/ 50% 
pet 
ether 


495 

(M+H)+ 

(HPLC 

ES-MS) 


A2 Cla 


21 




208- 
210 




0.30 


50% 
EtOAc 
/ 50% 
' hexane 


481 

(M+H)+ 

(HPLC 

ES-MS) 


A19 C2a 


22 


o 

V-NH 2 


1*8- 
190 




0.30 


70% 
EtOAc 
/ 50% 
hexane 


447 

(M+H)+ 

(HPLC 

ES-MS) 


A15. 
step 4, 
Cla 


23 


o 






0.50 


70% 
EtOAc 
/ 30% 
hexane 


472 

(M+H)+ 
(FAB) 


A3 

Bl Cla 


24 


O Me 
V-N 

jr\_ M Me 


203- 
205 




0.13 


100% 
EtOAc 


479 

(M-H)- 

(HPLC 

ES-MS) 


A2 Bl 
Cla 



78 



25 


-^>°-(>-f 0 

X^NH 


1 


c 


.09 " 
I 
/ 
1 


5% |4f 
EtOAc (^ 
25% (t 
lexane E 


>8 A 

4- HH C 
IPLC 

5- MS) 


12 
2d 


26 


MeO x 

\=/ : " Me 


169- 
171 


( 


161 : 

] 


50% 4' 
EtOAc (* 
' 50% (I 
pet E 
ether 


74 * 
4+H)+ s 
iPLC / 
S-MS) A 

I 

( 


A3 
repl, 
v 1 3 step 

31 

:u 


27 


0. 

. /*=\ 1^6 


218- 
219 




0.40 


50% 4 
EtOAc ( 
/ 50% ( 
pet I 
ether 


77 

M+H)+ . 
HPLC 
•S-MS) ' 


\2 step 

5b, 

A2 step 
4, 

Bl, 
Cla 


28 


YNM'e 
O 


212- j 
214 




0.30 


40% 
EtOAc 
/ 60% 
hexane 




A9 

Bl Cla 


29 


-O JH. 






0.33 


50% 

EtOAc 

/50% 

pet 

ether 


474 

(M+H)+ 

(HPLC 

ES-MS) 


A2 step 

3b, 

A2 step 
4, 
Bl, 
Cla 


30 




210- 
211 










A2 
Bl 
Cla 


31 


Vnh 


210- 
204 

> 




0.43 


10% 
MeOH 

/ 

CH2C1 




A14 
Bl 
Cla 
D4 


32 


Vnh 

f\. n _/=< Me 


247- 
249 




0.57 


10% 
MeOH 

/ 

CH2C1 
2 




A14 
Bl 
Cla 
D4 


33 


\=/ ^ — N Me 


217- 
219 




0.07 


10% 
MeOH 

/ 

CH2C 
2 


[ 
1 


A14 
Bl 
Cla 
D4 
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34 






( 


).ll 

1 

/ 

' 1 


70% 
EtOAc 
' 30% 
lexane 


P 
I 
C 

r 


w 

-if 

Die 


35 


b 

O 






0.38 


70% 
EtOAc 
/ 30% 
hexane 


i 
( 


Ml 
31 

:if 

Die 


36 


F — k V-NH 




-i 


0.77 


70% 
EtOAc 
/ 30% 
hexane 




All 
Bl 
Clf 
Die 


37 


Me >=0 

-o°-o 






0.58 


70% 
EtOAc 
/ 30% 
hexane 




All 
Bl 
Clf 
Die 


38 


MeO^ >-NH 






0.58 


70% 
EtOAc 
/ 30% 
hexane 




All 
Bl 
Clf 
Die 


39 


O 7 V N— <f \-NH 






0.17 


70% 
EtOAc 
/ 30% 
hexane 




All 
Bl 
Clf 
Die 


40 




) 




0.21 


70% 
EtOAc 
/ 30% 
hexane 




All 
Bl 
Clf 
Die 



3-(Trifluoromethyl)-4-chloropbenyl Ureas 
H H 
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i 


np HI 
°C) Or 


>LC T 
lin.) 


LC S 
£ 


TLC 

olvent 

System 


Mass 
Spec. 

Source] > 


Synth. 
Method 


Entry 

41 1 * 


R L 

o n 

_Vnh i 


63- 
65 


^ 0 


.08 5 
E 
5 
e 


0% "~ 4 

tOAc/ (1 
0% pet 0 
ther I 


64 A 
Vl+H)+ i C 
HPLC 

:s-ms) 


13 
3 


~ 42 


' ^ P 

/=(. Me 


A 5 


c 


106 f 
I 

t 


"5% 4 
EtOAc/ ( 
50% pet ( 
sther 1 


M55 * 
M+H)+ ( 
HPLC 
ES-MS) 




~~ 43 


' c\ ~ 

>-NH 2 






oTo 


50% 
EtOAc/ 
50% oet 
ether 


451 

(M+H)+ 

(HPLC 

ES-MS) 

451 


Cla 


44 


— V-NH 2 






0^5 


30% 
EtOAc/ 
70% pet 
ether 


(M+H)+ 

(HPLC 

ES-MS) 


72 j 
Cla 




— f~s V nh 

\=( /■==( Me 






0.31 


30% 
EtOAc/ 
70% pet 
ether 


465 

(M+H)+ 

(HPLC 

ES-MS) 


A2 
Cla 


46 


y 

o 


176- 
179 




0.23 


40% 
EtOAc/ 
60% 
"hp-vane 


476 

(M+H)+ 
(FAB) 


A3 
Cla 

A5 


47 


o 

Me >- N . H 
r=( Me 






0.29 


5% 

MeOH/ 
45% 
FtOAc/ 
50% pet 
ether 


478 

(M+H)+ 

(HPLC 

ES-MS) 


Clc 
A15 


48 




206- 
209 










Cla 
A6 


49 


' 5" 

CI >~ NH 
\ — , /=< Me 


147- 
151 




032 


50% 
EtOAc/ 
50% pe 
strict 


499 

(M+H)- 
t (HPLC 
ES-MS 


\- Cla 
) 

J 


50 


— <f~\-Me V-NH 
\=/ Me 

°-\_/ 

_ ■ - ' 






0.5< 


\ 100% 
EtOAc 


479 
(M+H) 
(HPLC 
ES-MS 


A2 
+ Cla 

>) 



81 




82 



62 


y- nh 


170- 
172 




0.52 


10% 
MeOH/ 
CH2C1 
2 


' 1 ' 




M3 
Cla 


63 


^ "° 


168- 
171 




0.39 


10% 
MeOH/ 
CH2C1 
2 




A13 
Cla 


64 


O Et 


176- 
177 




0.35 


10% 
MeOH/ 
CH2C1 
2 




A13 
Cla 


65 


0 

V-NH 

y — , r=\ Me 


130- 

.133 








487 

(M^H)+ 

(HPLC 

ES-MS) 


A2 
Bl 
C la 


66 


O 

V-NH 
, v /=\ Pr-i 

-OK} 


155 










A2 
Cla 


67 


V-NH 

. , ._. O r=( Me 


225- 
229 




0.23 


100% 
EtOAc 




Cle 
D3 

DID 


68 


yNMe 


234- 
236 




0.29 


40% 
EtOAc/ 
60% 
hexane 




A9 
Cla 


69 








0.48 


50% 
EtOAc/ 
50% pet 
ether 


481 

(M+H)+ 

(HPLC 

ES-MS) 




70 


0 

>-NH 

\— 0 






0.46 


5% 

MeOH/ 

95% 

CH2C12 


564 

(M+H)+ 

(HPLC 

ES-MS) 


A10 
Cla 



83 



71 


x ^= / N — N ( ) 


199- 
201 




0.50 


10% 
MeOH/ 
CH2C1 
2 




A14 
Cla 
D4 


72 




235- 
237 




0.55 


10% 

MeOH/ 

CH2C1 

"5 
Z 




A14 
Cla 
D4 


73 


o. 

__/ N tL 

\=/ ^ — N Me 


200- 
201 




0.21 


50% 
MeOH/ 
CH2C1 
2 




A14 
Cla 
D4 


74 


0 

^NH 

— ^f^-O^™^ OSi(Pr-i) 3 


145- 
148 












75 








0.12 


70% 
EtOAc/ 
30% 
hexane 


527 

(M+H)+ 

(HPLC 

ES-MS) 


All 
Clf 
Die 


76 


0 

Me— ^ 

o ■ 

^ — N 






0.18 


70% 
EtOAc/ 
30% 
hexane 




All 
Clf 
Die 


77 


F — i \— NH 






0.74 


70% 
EtOAc/ 
30% 
hexane 




All 
Clf 
Die 


78 


N— <f S-HH 
Me' ^^T^ 0 






0.58 


70% 
EtOAc/ 
30% 
hexane 




All 
Clf 

Die 
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Table 5. 



3-(Trinuoromethyl)-4-bromophenyl Ureas 




85 




86 



94 



Table 6. 



V-NH 



^— o 



145- 




0.41 


5% 




A10 


150 






MeOH/' 




Bl 








95% 
CH2C12 




Cla 



5-(Trifluoromethyl)-4-chloro-2-methoxyphenyI Ureas 



O 

H H 




CI 



OMe 





R 


mp 1 
f°C) 


rIPLC 
r min.) 


| 

TLC 

R r 


TLC 
Solvent 
System 


Mass 
Spec. 
[Source] 


Synth. 
Method 


95 


0. 

Vnh 


140- 
144 




0.29 


5% 

MeOH/ 
45% 
EtOAc/ 
50% pet 
ether 


495 

(M+H)+ 

(HPLC 

ES-MS) 


A2 
A7 
Bl 
Cla 


96 


o 

Ci VNH 
W /==< Me 


244- 
245 




0.39 


5% 

MeOH/ 
45% 
fctUAc/ 
50% pet 
ether 


529 

(M+H)- 
(HPLC 

pc Vf C \ 
Co-lVio ; 


A6 
AT 
BL 

ria 


97 


o 

CI >-NH 


220- 
221 




0.25 


5% 

MeOH/ 
45%> 
EtOAc/ 
50% pet 
ether 


529 

(M+H)+ 

(HPLC 

ES-MS) 


A2 
A7 
Bl 
Cla 


98 








0.27 


5% 

MeOH/ 
45% 
EtOAc/ 
50% pet 
ether 


495 

(M+H)+ 

(HPLC 

ES-MS) 


A2 
A7 
Bl 
Cla 


99 


Vnh 


180- 
181 




0.52 


5% 

MeOH/ 
45% 
EtOAc/ 
50% pet 
ether 


509 

(M+H)- 

(HPLC 

ES-MS) 


A2 
A7 
Bl 
Cla 


100 


0 

Vnh 


162- 
165 










A2 
A7 
Bl 
Cla 
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Table 7. 



Additional Ureas 







mp 

(°Q 


HPLC 
(mill.) 


TLC 
Rr 


TLC j 
Solvent 
Svstem 


Mass 
Spec. 
[Source] 


Synth. 
Method 


1 A 1 

1 U 1 


1 H H 

OMe 


162- 
165 










Al 
A2 
C3 


102 


J. H H 






0.10 


50% 
EtOAc/ 
50% 
hexane 


442 

(M+H)^ 

(HPLC 

ES-MS) 


A2 
A4 
C2d 


103 


u 

HN NH 

0 0 

o o 

NH-Me Me-NH 


125- 
130 




0.24 


40% 
EtOAc/ 
60% 
hexane 


512 

(M+H)+ 
(FAB) 


A2 
C2b 



The preceding examples can be repeated with similar success by substituting the generically 
or specifically described reactants and/or operating conditions of this invention for those used 
in the preceding examples. 

From the foregoing description, one skilled in the art can easily ascertain the essential 
characteristics of this invention and, without departing from the spirit and scope thereof, can 
make various changes and modifications of the invention to adapt it to various usages and 
conditions. 
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WHAT IS CLAIMED IS: 

1. A compound of Formula I: 

A - D - B (D 
or a pharmaceutically acceptable salt thereof, wherein 
Dis -NH-C(0)-NH-, 

A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-L.' ) q , 
where L is a 5 or 6 membered cyclic structure bound directly to D, L 1 comprises a 
substituted cyclic moiety having at least 5 members, M is a bridging group having at least 
one atom, q is an integer of from 1-3; and each cyclic structure of L and L 1 contains 0-4 
members of the group consisting of nitrogen, oxygen and sulfur, and 

B is a substituted or unsubstituted, up to tricyclic aryl or heteroaryl moiety of up to 
30 carbon atoms with at least one 6-member cyclic structure bound directly to D containing 
0-4 members of the group consisting of nitrogen, oxygen and sulfur, 

wherein L 1 is substituted by at least one substituent selected from the group consisting 
of -S0 2 Rx, -C(0)R* and -C(NR y ) R 2 , 

R y is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally halosubstituted, up to per 
halo, 

R z is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and O and are optionally substituted by halogen; 

R x is R z or NR a R b where R a and R b are 
a) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally containing 
heteroatoms selected from N, S and O and optionally substituted by halogen, hydroxy and 
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carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms 
selected from N, S and O and are optionally substituted by halogen, or 

-OSi(R,-) 3 where R f is hydrogen or a carbon based moiety of up to 24 carbon 
atoms optionally containing heteroatoms selected from N, S and O and optionally substituted 
by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, which 
optionally contain heteroatoms selected from N, S and O and are optionally substituted by 
halogen; or 

b) R a and R b together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and O, or a substituted 5-7 member heterocyclic structure of 
1-3 heteroatoms selected from N, S and O substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, 
S and O and are optionally substituted by halogen; or 

c) one of R a or R b is -C(O)-, a C r C 5 divalent alkylene group or a substituted C,- 
C 5 divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 
members, wherein the substituents of the substituted C,-C 5 divalent alkylene group are 
selected from the group consisting of halogen, hydroxy, and carbon based substituents of up 
to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and O and are 
optionally substituted by halogen; 

where B is substituted, L is substituted or L 1 is additionally substituted, the 
substituents are selected from the group consisting of halogen, up to per-halo, and Wn, where 
n is 0-3; 

wherein each W is independently selected from the group consisting of -CN, -C0 2 R , 
-C(0)NR 7 R 7 , -C(0)-R 7 , -N0 2 , -OR 7 , -SR 7 , -NR 7 R 7 , -NR 7 C(0)OR 7 , -NR 7 C(0)R 7 , -Q-Ar, and 
carbon based moieties of up to 24 carbon atoms, optionally containing heteroatoms selected 
from N, S and O and optionally substituted by one or more substituents independently- 
selected from the group consisting of -CN, -CO z R 7 , -C(0)R 7 , -C(0)NR 7 R 7 , -OR 7 , -SR, - 
NR 7 R 7 , -N0 2 , -NR 7 C(0)R 7 , -NR 7 C(0)OR 7 and halogen up to per-halo; with each R 
independently selected from H or a carbon based moiety of up to 24 carbon atoms, optionally 
containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
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wherein Q is -0-, -S-, -N(R 7 )-, -(CH 2 ) m -, -C(O)-, -CH(OH)-, -(CH 2 ) m O-, -(CH 2 ) m S-, 
-(CH : ) m N(R 7 )-, -0(CH 2 ) m - CHX a -, -CX a 2 -, -S-(CH 2 ) m - and -N(R 7 )(CH 2 ) m -, where m= 1-3, 
and X a is halogen; and 

Ar is a 5- or 6-member aromatic structure containing 0-2 members selected from the 
group consisting of nitrogen, oxygen and sulfur, which is optionally substituted by halogen, 
up to per-halo, and optionally substituted by Z n i, wherein nl is 0 to 3 and each Z is 
independently selected from the group consisting of -CN, -C0 2 R 7 , -C(0)R 7 , -QO)NR 7 R , - 
N0 2 , -OR 7 , - SR 7 -NR 7 R 7 , -NR 7 C(0)OR 7 , -NR 7 C(0)R 7 , and a carbon based moiety of up to 
24 carbon atoms, optionally containing heteroatoms selected from N, S and O and optionally 
substituted by one or more substituents selected from the group consisting of -CN, -C0 2 R 7 , - 
COR 7 , -C(0)NR 7 R 7 , -OR 7 , -SR 7 , -N0 2 , -NR 7 R 7 , -NR 7 C(0)R 7 , and -NR 7 C(0)OR 7 , with R 7 as 
defined above. 

2. A compound as in claim 1 wherein: 

R y is hydrogen, C M0 alkyl, Clio alkoxy, C3-10 cycloalkyl having 0-3 heteroatoms, C 2 . 
10 alkenyl, C10 alkenoyl, C 6 -i 2 aryl, C 3 -i 2 hetaryl having 1-3 heteroatoms selected from N, S 
and O, C 7 . 24 aralkyl, C 7 . 24 alkaryl, substituted Ci-io alkyl, substituted C M0 alkoxy, substituted 
C 3 . l0 cycloalkyl having 0-3 heteroatoms selected from N, S and O, substituted C 6 -C u aryl, 
substituted C 3 .i 2 hetaryl having 1-3 heteroatoms selected from N, S and O, substituted C 7 . 2 4 
alkaryl or substituted C 7 -C 2 4 aralkyl, where R y is a substituted group, it is substituted by 
halogen up to per halo, 

R z is hydrogen, C M0 alkyl, C M0 alkoxy, C3-10 cycloalkyl having 0-3 heteroatom, C 2 .10 
alkenyl, C M0 alkenoyl, C 6 -i 2 aryl, C 3 -C, 2 hetaryl having 1-3 heteroatoms selected from, S, N 
and O, C 7 . 24 alkaryl , C 7 . 24 aralkyl, substituted C M0 alkyl, substituted C M0 alkoxy, substituted 
C 6 -C 14 aryl, substituted C 3 -C l0 cycloalkyl having 0-3 heteroatoms selected from S, N and O, 

substituted C 3 .i 2 hetaryl having 1-3 heteroatoms selected from S, N and 0, substituted C 7 . 24 
alkaryl or substituted C 7 -C 24 aralkyl where R 2 is a substituted group, it is substituted by 
halogen up to per halo, hydroxy, C M0 alkyl, C 3 . 12 cycloalkyl having 0-3 heteroatoms selected 
from O, S and N, C 3 .i 2 hetaryl having 1-3 heteroatoms selected from N, S and O, Cmo 
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a C a... C, . ha,o subsunned alky, up to par halo alky,. C.-C, ha.o subs„.u.ed ary. 

h' ^C-C ha,o subsumed cyc,oa.ky, up to par ha.o cycloalky. havrng 0-3 
ZZ r 2 d from N , S and O, ha.o suited C-C, he,ary, up to per ha,o he.ary, 
bUg 1-3 he— selacd from O, H and S, ha, subsnruted C-C ^V- up to par 
halo aralkyl, halo substi.ured C-C alkaryl up to par halo alkaryl, and -C(0)R„ 

R a and R b are, 

a) independently hydrogen, 

acarbon based moiety selected from te group consisting of C, -Co alkyl. C - 
C,„ alkoxy C, ,o cycloalkyl, C,,„ alkenyl, C,.,o alkenoyl, C,u ary., C, hetaryl havrng 1-3 

Co alkoxy, t.3 to y cvc , oa lkyl having 0-3 heteroatoms selected from 

heteroa.oms selected from O.N and S,C, cycloalkyl na g 

N S and O, C, aralkyl, C-C alkaryl, substituted C,o alkyl, subsnruted Co alkoxy. 
llted Co cyc.oa.ky,, havrng 0-3 hereroatoms select from N, S and 0 £ 
„ ^ subs.Uu.ed C, bcary, hav,ng 1-3 H.eroatoms seiec.ed from N, S artd O. sub.rn.ed 
C ,7 aralkyl. subs.iru.ed C, alkaryl. where R. and are a subsntu.ed group, ^ 
s «d by halogen up to per halo, hydroxy. Co aUcyl, C, oyc.oa^l bavmg 0 
h e_s selected from O, S and N, Cm, notary, having 1-3 heteroatoms e,«.ed frorn ^ 
S and O, Co alkoxy, C, aryl, C ha,o subs.im.ed alky, up .o per halo alky C-C halo 
ed aryl up .o per ha.o aryl, O-C, ha.o subs.im.ed cyc.oahcy. hav.ng 0-3 he.eroa.oms 
, Id fro^, S and O, up .o per ha.o cyc.oa.kyl, ha.o subs.im.ed C-C, he«ary up .o per 
bale he.erary,, ha.o subs.im.ed C-C ara.ky, up ,o per halo aralkyl, halo subs.,,u,ed C-C 
alkaryl up to per halo alkaryl, and -C(0)Rg ; or 

-OSi(R f )3 where R f is hydrogen, C„o alkyl, Cmo alkoxy, C3-C0 cycloalkyl 
havmg 0-3 heteroatoms selected from O, S and N, (*« aryl, C 3 -C l2 hetaryl ^having lo 

1 A from O S and N C7 14 aralkyl, substituted C mo alkyl, substituted C- 
25 heteroatoms selected from O, b and in, v.t-24 

C,„ alkoxv, subs,,.u.ed C r C„ cyc.oa.ky. having 0-3 he.eroa,oms selected from O. S and N 
U CO, bceraryl hav.ng 1-3 he.=roa.oms seiec.ed from O, S, and K subs 

, . f /> aikarvl where R f is a substituted group it is substituted 

C 6 ., aryl, and substituted C w alkaryU wh r ^ ^ 

halogen up to per halo, hydroxy, Cmo alkyl, C 3 -n cycloalkyl havrng 

f O S and N C 3 p hetaryl havrng 1-3 heteroatoms selected from N. S and 0. C,„, 
30 from O, S and N, C 3 -p * JY o up ^ ^ halo 

alkoxy, CW2 aryl, C 7 -C 24 alkaryl, C 7 -C24 aralkyl, lw 
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alkyl, Cb-Ci: halo substituted aryl up to per halo aryl, C 3 -C 12 halo substituted cycloalkyl 
having 0-3 heteroatoms selected from N. S and O, up to per halo cycloalkyl, halo substituted 
e 3 -C| 2 hetaryl up to per halo heteraryl, halo substituted C 7 -C 2 4 aralkyl up to per halo aralkyl 
halo substituted C 7 -C 24 alkaryl up to per halo alkaryl, and -C(0)R g , 

or 

b) R a and R b together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and O, or a substituted 5-7 member heterocyclic structure of 
1-3 heteroatoms selected from N, S and O with substituents selected from the group 
consisting of halogen up to per halo, hydroxy, C M0 alkyl, C3.12 cycloalkyl having 0-3 
heteroatoms selected from O, S and N, C3-12 hetaryl having 1-3 heteroatoms selected from N, 
S and O, C M0 alkoxy, C 6 -i 2 aryl, C 7 -C 24 alkaryl, C 7 -C 24 aralkyl, halo substituted Ci- 6 alkyl 
up to per halo alkyl, halo substituted C 6 -Ci2 aryl up to per halo aryl, halo substituted C3-C12 
cycloalkyl having 0-3 heteroatoms selected from N, S and O, up to per halo cycloalkyl, halo 
substituted C3-C12 hetaryl up to per halo heteraryl, halo substituted C 7 -C 2 4 aralkyl up to per 
halo aralkyl, halo substituted C 7 -C 2 4 alkaryl up to per halo alkaryl, and -C(0)R g , 

or 

c) one of R a or R b is -C(O)-, a C1-C5 divalent alkylene group or a substituted Ci- 
C 5 divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 
members, 

wherein the substituents of the substituted C\-C 5 divalent alkylene group are selected from 
the group consisting of halogen, hydroxy, C M0 alkyl, C3-12 cycloalkyl having 0-3 heteroatoms 
selected from O, S and N, C3-12 hetaryl having 1-3 heteroatoms selected from N, S and O, C\. 
io alkoxy, C 6 -i2 aryl, C 7 -C 24 alkaryl, C 7 -C 24 aralkyl, Ci- 6 halo substituted alkyl up to per halo 
alkyl, C 6 -Ci 2 halo substituted aryl up to per halo aryl, C3-C12 halo substituted cycloalkyl 
having 0-3 heteroatoms selected from N, S and O, up to per halo cycloalkyl, halo substituted 
C3-C12 hetaryl up to per halo heteraryl, halo substituted C 7 -C 2 4 aralkyl up to per halo aralkyl, 
halo substituted C7-C24 alkaryl up to per halo alkaryl, and -C(0)R g , 

where R g is C H0 alkyl; -CN, -CO2R4, -ORd, -SRd, ~N0 2 , -C(0)-R«, -NR^R,, - 
NR4 C(0)ORe and -NR^ C(0)R € , and R4 and R* are independently selected from the group 
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consisting of hydrogen, C M0 , alkyl, C M0 alkoxy, C3-10 cycloalkyl having 0-3 heteroatoms 
selected from O, N and S, C 6 -n aryl, C 3 - C l2 hetaryl with 1-3 heteroatoms selected from O, N 
and S and C 7 -C 2 4 aralkyl, C 7 -C 24 alkaryl, up to per halo substituted d-Cio alkyl, up to per 
halo substituted C 3 -Ci 0 cycloalkyl having 0-3 heteroatoms selected from O, N and S, up to 
5 per halo substituted C 6 -C14 aryl, up to per halo substituted C 3 -C12 hetaryl having 1-3 
heteroatoms selected from O, N, and S, halo substituted C 7 -C 24 alkaryl up to per halo alkaryl, 
and up to per halo substituted C 7 -C 2 4 aralkyl, 

7 7 ~> 

W is independently selected from the group consisting of -CN, -C0 2 R , -C(0)NR R\ 
10 -C(0)-R\ -N0 2 , -OR 7 , -SR 7 , -NR 7 R 7 , -NR 7 C(0)OR 7 , -NR 7 C(0)R 7 , C1-C10 alkyl, C,-C l0 
alkoxy, C 2 -Ci 0 alkenyl, Ci-do alkenoyl, d-do cycloalkyl having 0-3 heteroatoms selected 
from O, S and N, C 6 -C u aryl C 7 -C 24 alkaryl, C 7 -C 24 aralkyl, C3-C12 heteroaryl having 1-3 
heteroatoms selected from O, N and S, C 4 -C 23 alkheteroaryl having 1-3 heteroatoms selected 
from O, N and S, substituted C1-C10 alkyl, substituted C1-C10 alkoxy, substituted C 2 -O 0 
15 alkenyl, substituted C1-C10 alkenoyl, substituted C 3 -C 10 cycloalkyl having 0-3 heteroatoms 
selected from O, N and S, substituted C 6 -Ci 2 aryl, substituted C 3 -Ci 2 hetaryl having 1-3 
heteroatoms selected from O, N and S, substituted C 7 -C 24 aralkyl, substituted C 7 -C 24 alkaryl, 
substituted C 4 -C 23 alkheteroaryl having 1-3 heteroatoms selected from O, N and S, and -Q- 
Ar; 

20 

R 7 is independently selected from H, C1-C10 alkyl, C1-C10 alkoxy, C 2 -Ci 0 alkenyl, d- 
C10 alkenoyl, C 3 -Cio cycloalkyl having 0-3 heteroatoms -selected from O, S and N, C 6 -Ci 4 
aryl, C 3 -C l3 hetaryl having 1-3 heteroatoms selected from O, N and S, C7-Q4 alkaryl, C 7 -C 24 
aralkyl, C 4 -C 23 alkheteroaryl having 1-3 heteroatoms selected from O, N and S, up to per- 
25 halosubstituted Ci-C l0 alkyl, up to per-halosubstituted C3-C10 cycloalkyl having 0-3 
heteroatoms selected from O, N and S, up to per-halosubstituted C 6 -Ci 4 aryl, up to per- 
halosubstituted C 3 -Ci 3 hetaryl having 1-3 heteroatoms selected from O, N and S, up to per- 
halosubstituted C 7 -C 24 aralkyl, up to per-halosubstituted C 7 -C 24 alkaryl, and up to per- 
halosubstituted C 4 -C 23 alkheteroaryl; and 

30 
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each Z is independently selected from the group consisting of -CN, -CO z R , -C(0)R , 
-C(0)NRV, -N0 2 , -OR 7 , - SR -NR 7 R 7 , -NR 7 C(0)OR 7 , -NR 7 C(0)R\ C,-C,o alkyl, C.-Co 
alkoxv. CrOo alkenyl, C,-C,o alkenoyl, C 3 -C 10 cycloalkyl having 0-3 heteroatoms selected 
from O, N and S, C 6 -C 14 aryl, C3-C3 hetaryl having 1-3 heteroatoms selected from O. N and 
S, C 7 -C 24 alkaryl, C 7 -C 24 aralkyl, C 4 -C 23 alkheteroaryl having 1-3 heteroatoms selected from 
O N and S, substituted C.-Cio alkyl, substituted C.-Co alkoxy, substituted C 2 -C l0 alkenyl, 
substituted C,-C,o alkenoyl, substituted C3-C0 cycloalkyl having 0-3 heteroatoms selected 
from O, N and S, substituted C 6 -C 12 aryl, substituted C 7 -C 24 alkaryl, substituted C 7 -C 24 
aralkyl and substituted C 4 -C 23 alkheteroaryl having 1-3 heteroatoms selected from O, N 
and S- wherein if Z is a substituted group, the one or more substituents are selected from the 
group consisting of -CN, -C0 2 R 7 , -COR 7 , -C(0)NR 7 R 7 , -OR 7 , -SR 7 , -NO* -NR 'R , 
-NR 7 C(0)R 7 , and -NR 7 C(0)OR 7 . 

3 . A compound as in claim 1 wherein M is one or more bridging groups selected 
from the group consisting of -0-, -S-, -N(R 7 )-, -(CH 2 ) m -, -C(O)-, -CH(OH)-, -(CH 2 ) m O-, - 
(CH 2)m S-, -(CH 2)m N(R 7 )-, -0(CH 2 ) m - CHX\ -CXV, -S-(CH 2 ) m - and -N(R 7 )(CH 2 ) m -, where 
m= 1-3, X a is halogen and R 7 is as defined in claim 1. 

4. A compound as in claim 1 wherein the cyclic structures of B and L bound 
directly to D are not substituted in the ortho position by-OH. 

5. A compound as in claim 1 wherein the cyclic structures of B and L bound 
directly to D are not substituted in the ortho position by a moiety having an ionizable 
hydrogen and a pKa of 10 or less. 

6. A compound of claim 1 wherein B of Formula I is a substituted or 
unsubsututed six member aryl moiety or six member hetaryl moiety, said hetaryl moiety 
having 1 to 4 members selected from the group of hetaryl atoms consisting of nitrogen, 
oxygen and sulfur with the balance of the hetaryl moiety being carbon. 

7. A compound of claim 1 wherein B of Formula I is an unsubstituted phenyl 
aroup an unsubstituted pyridyl group, an unsubstituted pyrimidinyl, a phenyl group 
Substituted bv a substituent selected from the group consisting of halogen and Wn wherein W 
and n are as defined in claim 1, a pyrimidinyl group substituted by a substituent selected from 
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the group constituting of halogen and Wn, whereas W and n are as defined in Claim 1, or a 
substituted pyridyl group substituted by a substituent selected from the group consisting of 
halogen and Wn wherein W and n are as defined in claim 1 . 

8. A compound of claim 6 wherein B of Formula I is a substituted phenyl group, 
5 a substituted pyrimidinyl group, or substituted pyrridyl group substituted 1 to 3 times by 1 or 

more substituents selected from the group consisting of -CN, halogen, d-Cio alkyl, Ci-Oo 
alkoxy, -OH, up to per halo substituted Ci-Cio alkyl, up to per halo substituted d-Cio alkoxy 
or phenyl substituted by halogen up to per halo. 

9. A compound of claim 1, wherein L, the six member cyclic structure bound 
10 directly to D, is a substituted or unsubstituted 6 member aryl moiety or a substituted or 

unsubstituted 6 member hetaryl moiety, wherein said hetaryl moiety has 1 to 4 members 
selected from the group of heteroatoms consisting of nitrogen, oxygen and sulfur with the 
balance of said hetaryl moiety being carbon, wherein the one or more substituents are 
selected from the group consisting of halogen and Wn wherein W and n are as defined in 
15 claim 1. 

10. A compound of claim 8, wherein L, the 6 member cyclic structure bound 
directly to D, is a substituted phenyl, unsubstituted phenyl, substituted pyrimidinyl, 
unsubstituted pyrimidinyl, substituted pyridyl or unsubstituted pyridyl group. 

11. A compound of claim 1, wherein said substituted cyclic moiety L 1 comprises a 
20 5 to 6 membered aryl moiety or hetaryl moiety, wherein said heteraryl moiety comprises 1 to 

4 members selected from the group* of heteroatoms consisting of nitrogen, oxygen and sulfur. 

12. A compound of claim 1, wherein said substituted cyclic moiety L l is phenyl, 
pyridinyl or pyrimidinyl. 

13. A compound of claim 3, wherein said substituted cyclic moiety L 1 is phenyl, 
25 pyridinyl or pyrimidinyl. 

14. A compound of claim 6, wherein said substituted cyclic moiety L l is phenyl, 
pyridinyl or pyrimidinyl. 

15. A compound of claim 8, wherein said substituted cyclic moiety L 1 is phenyl, 
pyridinyl or pyrimidinyl. 
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16. A compound of claim 9, wherein said substituted cyclic moiety L 1 is phenyl, 
pyridinyl or pyrimidinyl. 

17. A compound of claim 1 0, wherein said substituted cyclic moiety L 1 is phenyl, 
pyridinyl or pyrimidinyl. 

1 g. A compound of claim 14, wherein M is one or more bridging groups selected 
from the group consisting of -O-, -S-, -N(R 7 )-, -(CH 2 ) m -, -C(O)-, -CH(OH)-, -<CH 2 ) m O-, - 
(CH 2 ) m S-, -(CH 2 ) m N(R 7 )-, -0(CH 2)m - CHX\ -CXV, -S-(CH 2 ) m - and -N(R 7 )(CH 2)lT1 -, where 
m= 1-3, X a is halogen and R 7 is hydrogen or a carbon based moiety of up to 24 carbon atoms, 
optionally containing heteroatoms selected from N, S and O and optionally substituted by 
halogen up to per halo. 

19. A compound of claim 15, wherein M is one or more bridging groups selected 
from the group consisting of -O-, -S-, -N(R 7 )-, -(CH 2 ) m -, -C(O)-, -CH(OH)-, -<CH 2 ) m O-, - 
(CH 2 ) m S-, -(CH 2 ) m N(R 7 )-, -0(CH 2 ) m - CHX\ -CXV, -S-(CH 2 ) m - and -N(R 7 )(CH 2 ) m -, where 
m= 1-3, X a is halogen and R 7 is hydrogen or a carbon based moiety of up to 24 carbon atoms, 
optionally containing heteroatoms selected from N, S and O and optionally substituted by 
halogen up to per halo. 

20. A compound of claim 16, wherein M is one or more bridging groups selected 
from the group consisting of -O-, -S-, -N(R 7 )-, -(CH 2 ) m -, -C(O)-, -CH(OH)-, -(CH 2 ) m O-, - 
(CH 2 ) m S-, -(CH 2 ) m N(R 7 )-, -0(CH 2 ) m - CHX\ -CXV, -S-(CH 2 ) m - and -N(R 7 )(CH 2 ) m -. where 
m= 1-3, X a is halogen and R 7 is hydrogen or a carbon based moiety of up to 24 carbon atoms, 
optionally containing heteroatoms selected from N, S and O and optionally substituted by 
halogen up to per halo. 

21. A compound of claim 1 7, wherein M is one or more bridging groups selected 
from the group consisting of -0-, -S-, -N(R 7 )-, -(CH 2 ) m -, -C(O)-, -CH(OH)-, -(CH 2 ) m O-. - 
(CH 2 ) m S-, -(CH 2 ) m N(R 7 )-, -0(CH 2 ) m - CHX\ -CXV, -S-(CH 2 ) m - and -N(R 7 )(CH 2 ) m -. where 
m= 1-3, X a is halogen and R 7 is hydrogen or a carbon based moiety of up to 24 carbon atoms, 
optionally containing heteroatoms selected from N, S and O and optionally substituted by 
halogen up to per halo. 

22. A compound of claim 1 wherein L 1 is additionally substituted 1 to 3 times by 
one or more substituents selected from the group consisting of C,-Cio alkyl, up to per halo 
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substituted C-Oo alkyl, -CN. -OH. halogen, C-C. alkoxy and up to per halo substituted CV 
Cioalkoxy. 

,3 A compound of data 1 3 wherein V is additionally substituted 1 to 3 tm.es by 
one or more substituents selected from the group consisting of C-C. alky!, up .0 per halo 
, substituted C,-C,„ a!kyl, -CN, -OH, halogen, C,-C,„ aUtoxy and up to per halo subsu.uted C- 
C10 alkoxy. 

,4 A compound of claim 18 wherein L 1 is additionally substituted 1 to 3 times by 
one or more substituents selected from the group consisting of C,-C,„ alky,, up to per halo 
substituted C,-C,„ alkyl, -CN, -OH, halogen. C-C,. alkoxy and up to per halo substituted C- 
10 Cioalkoxy. 

,5 A compound of claim 19 wherein L' is additionally substituted 1 to 3 tunes by 
one or more substituents selected from the group consisting of C,-C,o alkyl, up to per halo 
substituted C,-C,„ alkyl, -CN, -OH, halogen, C,-C,„ alkoxy and up ,0 per halo substttuted C- 
C10 alkoxy. 

,6 A compound of claim 20 wherein L' is additionally substituted 1 to 3 tunes by 
one or more substituents selected from .he group consisting of C-C. a!kyl, up .0 per halo 
substituted C-C. alkyl, -CN. -OH, halogen, C-C. a!koxy and up .0 per ham subs.nu.ed C, 
C10 alkoxy. 

.7 A compound of Cairn 21 whereinL' is additionally substituted 1.0 3 times by 
20 one or more substimems selected from me group consisting of C-C, alkyl. up .0 per halo 
substituted C-C. alkyl, -CN, -OH, halogen, C-C. alkoxy and up .0 per halo subshtu.ed C- 
C10 alkoxy. 

28. A compound of claim 1 wherein L 1 is substituted by -C(0)R x - 

29. A compound of claim 1 wherein L 1 is substituted by -S0 2 R x • 

25 30. A compound of claim 1 wherein L 1 is substituted only by -C(0)R x . 

31. A compound of claim 1 wherein L 1 is substituted only by -S0 2 R x . 

32. A compound of claim 1 wherein L 1 is substituted by -C(0)R x or -S0 2 R X) 

wherein R* is NR a Rb- 
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33. A compound of claim 13 wherein L 1 is substituted by -C(0)R. or -SO : R„ 
wherein R x is NR a R b , and R a and R b are 
a ) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally containing 
beteroatoms se,ec,ed from N, S and O and optional,, substituted by balogen, hydroxy and 
Ton based sub— of up to 24 carbon atoms, whtoh optionally contam heteroa.oms 
selected from N, S and O and are optionally substituted by halogen, or 

-OSi(R,) 3 where R, is hydrogen or a carbon baaed moiety of up to 24 carbon 
atoms optionally containing heteroatoms selected from N, S and O artd optionaUy substituted 
by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, wh. h 
optiona,; contain heteroatoms selected from N, S and O and are optionaUy subsrttuted by 

halogen; or _ 

b) R. and Ra together form a 5-7 member heteroeychc structure of 1-3 
beteroatoms se.eeted from N, S and O, or a substituted 5-7 member heteroeychc structure of 
,.3 heteroatoms seiected from N, S and O substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N. 
S and O and are optionally substituted by halogen; or 

c) one of R, or R* is -C(O), a C,-C s divalent alkylene group or a suhstimted C- 
Cs divalent alhy.ene group bound ,o the moiety L to form a eyelic structure with at ieast , 
members, wherein me substituents of the substituted C,-Cs diva.en, alkylene group are 

• ■v.offc.losen hvdroxy and carbon based subst.tuents of up 
selected from the group constating of halogen, hydroxy, an , 

„ 24 carbon atoms, which optionaUy contain heteroa.oms seleeted from N, S and O and are 
optionally substituted by halogen. 

34 A compound of claim 18 wherein L' is substituted by -C(0)R» or -SO ; R.. 
, wherein R, is NR,R> and Ra and Rt, are tndependently hydrogen or a carbon based motety 
of up to 30 carbon atoms optionaUy containing heteroatoms selected from N, S and O and 
optionaUy substituted by haiogen, hydroxy and carbon based substituents of up to 24 car n 
alns, which optionaUy eon,a,n heteroatoms selected from N, S and O and are opttonaUy 

substituted by halogen. 
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35. A compound of claim 19 wherein L 1 is substituted by -C(0)R x , wherein R, is 
NR a R b and R a and R b are independently hydrogen or a carbon based moiety of up to 30 
carbon atoms optionally containing heteroatoms selected from N, S and O and optionally 
substituted by haloaen, hydroxy and carbon based substituents of up to 24 carbon atoms, 
which optionally contain heteroatoms selected from N, S and O and are optionally 
substituted by halogen. 

36. A compound of claim 20 wherein L 1 is substituted by -C(0)R x or -S0 2 R*, 
wherein R, is NR a R b and R a and R b are independently hydrogen or a carbon based moiety 
of up to 30 carbon atoms optionally containing heteroatoms selected from N, S and O and 
optionally substituted by halogen, hydroxy and carbon based substituents of up to 24 carbon 
atoms, which optionally contain heteroatoms selected from N, S and O and are optionally 
substituted by halogen. 

37. A compound of claim 21 wherein L 1 is substituted by -C(0)R, or -SO : R x , 
wherein R, is NR a R b and R a and R b are independently hydrogen or a carbon based moiety 
of up to 30 carbon atoms optionally containing heteroatoms selected from N, S and O and 
optionally substituted by halogen, hydroxy and carbon based substituents of up to 24 carbon 
atoms, which optionally contain heteroatoms selected from N, S and O and are optionally 
substituted by halogen. 

38. A compound of Formula I: 

A-D-B CD 
or a pharmaceutically acceptable salt thereof, wherein 
D is -NH-C(0)-NH-, 

A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-L 1 ) q , 
where L is a 6 membered aryl moiety or a 6 membered hetaryl moiety bound directly to D, 
* > comprises a substituted cyclic moiety having at least 5 members, M is a bndging group 
having at least one atom, q is an integer of from 1-3; and each cyclic structure of L and L 
contains 0-4 members of the group consisting of nitrogen, oxygen and sulfur, and 
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B is a substituted or unsubstituted, up to tricyclic aryl or heteroaryl moiety of up to 
30 carbon atoms with at least one 6-member cyclic structure bound directly to D containing 
0-4 members of the group consisting of nitrogen, oxygen and sulfur, 

wherein L 1 is substituted by at least one substituent selected from the group consisting 
of -S0 2 Rx, -C(0)R x and -C(NR y ) R 2 , 

R y is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally halosubstituted, up to per 
halo, 

Rz is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and O and are optionally substituted by halogen; 
R x is R z or NR a Rb where R a and R b are 
a) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally containing 
heteroatoms selected from N, S and O and optionally substituted by halogen, hydroxy and 
carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms 
selected from N, S and O and are optionally substituted by halogen, or 

-OSi(R f ) 3 where R f is hydrogen or a carbon based moiety of up to 24 carbon 
atoms optionally containing heteroatoms selected from N, S and O and optionally substituted 
by halogen, hydroxy and carbon based substituents of up to 24 carbon- atoms, which 
optionally contain heteroatoms selected from N, S and O and are optionally substituted by 
halogen; or 

b) R a and R b together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and O, or a substituted 5-7 member heterocyclic structure of 
1-3 heteroatoms selected from N, S and O substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, 
S and 0 and are optionally substituted by halogen; or 

c) one of R a or R b is -C(O)-, a C,-C 5 divalent alkylene group or a substituted C- 
30 C 5 divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 
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members, wherein the subs.i.uents of the substituted C,C 5 divalent a.ky.ene group are 
selected from the group consisttng of haiogen, hydroxy, and carbon based sub— o, up 
to 24 carbon atoms, whtch opttonally contain heteroa.oms selected from N, S and O and 
optionally substituted by halogen; 

where B is substttuted, L is substituted or L 1 is addittonally substituted, the 
substttuents are selected from the group consisting of halogen, up to P =r-halo, and Wn. where 



n is 0-3; 



wherein each W is independently selected from the group conststing of -CN, -CO,R . 
.COINRV. .C(0,-R'. -NO:, -OR 7 , -SR', -NRV. -NR 7 C<0)OR 7 . -NR 7 C(0)R' , -Q-Ar, and 
carbon based moict.es of up to 24 carbon atoms, optionally containing he.eroatoms sekcted 
ta N, S and O and optionally substituted by one or more substttuents tndependently 
S e,ec,ed from the group conststing of -CN, -CO*', -C(0,R', -C(0,NR R , -OR , -SR . - 
NR'R' -NO,, -NR'C(0)R', -NR 7 C(0)OR' and halogen up to per-halo; w,th each R 
tndependently selected from H or a carbon based moiety of up «o 24 carbon atoms, opttonally 
containing heteroatoms selected from N, S and O and opttonally substituted by halogen. 

wherein Q is -O, -S-, -N(R 7 )-, -(CHtV, -C(0)-, -CH(OH)-, -(CH^O-. -(CHt)„S-, 
-(TOtR 7 )-, -0<CH 3 )„- CHX'-, -CXV, -S-(CH,V and -N(R 7 )(CH : V, where m- 1-3. 
and X a is halogen; 

V is a 5- or 6-member aromatic structure containing 0-2 members selected from the 
■roup consisting of nitrogen, oxygen and aulfer, which is optionally subst.tu.ed by halogen, 
up ,o per-halo, and optionally substituted by Z... wherein nl is 0 to 3 and each Z ts 
independently selected mom the group consisting of -CN, -CO : R 7 , -C(0)R , -C,0)NR R . - 
NO, -OR 7 - SR 7 -NR 7 R 7 , -NR'C(0)OR 7 , -NR'C(0)R 7 , and a carbon based motety of up to 
,4 carbon atoms, optionally containing heteroatoms selected from N, S and O and opttonally 
nbs.itu.ed by one or more subs.ituents are selected & om the ^ ^f^O^K 
COtR 7 , -COR 7 , -CIOINR'R 7 , -OR 7 , -SR 7 , -NO,. -NR 7 R 7 , -NR 7 C(0)R 7 , and -NR C(0)OR . 
with R 7 as defined above; and 

wheretn M is one or mote bndgmg groups selected from the group consisting of -0- -S, - 
N( R). -(CH.)m-. -C(O)-, -CH(OHK -(CH 3 ,„0-. -<CH 2 )„S-, -(CH^NCR )-. -0(CH : ,„- 
CHX'- -CXV, -S-(CH,V and -N(R 7 XCH : V, where m- 1-3, X' is halogen. 
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39. A compound of Formula I: 

A - D - B (I) 
or a pharmaceutical^ acceptable salt thereof, wherein 
D is -NH-C(0)-NH-, 

A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-V ) q? 
where L is a substituted or unsubstituted phenyl or peritoneal moiety bound directly to D, L l 
comprises a substituted phenyl, peritoneal or pyrimidinyl moiety, M is a bridging group 
having at least one atom, q is an integer of from 1-3; and 

B is a substituted or unsubstituted phenyl or pyridine group bound directly to D, 

wherein L 1 is substituted by at least one substituent selected from the group consisting 
of -S0 2 R x , -C(0)Rx and -C(NR y ) R z , 

R y is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally halosubstituted, up to per 
halo, and ; 

R 2 is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and O arid are optionally substituted by halogen; 

R x is R 2 or NR a R b where R a and R b are 

a) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally containing 
heteroatoms selected from N, S and O and optionally substituted by halogen, hydroxy and 
carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms 

selected from N, S and 0 and are optionally substituted by halogen, or 

-OSi(R t )3 where R f is hydrogen or a carbon based moiety of up to 24 carbon 
atoms optionally containing heteroatoms selected from N, S and O and optionally substituted 
by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, which 
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optionally contain heteroatoms selected from N, S and O and are optionally substituted by 
halogen; or 

b) R a and R b together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and O, or a substituted 5-7 member heterocyclic structure of 
1-3 heteroatoms selected from N, S and O substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, 
S and O and are optionally substituted by halogen; or 

c) one of R a or R b is -C(O)-, a C r C 5 divalent alkylene group or a substituted d- 
C 5 divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 
members, wherein the substituents of the substituted C1-C5 divalent alkylene group are 
selected from the group consisting of halogen, hydroxy, and carbon based substituents of up 
to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and O and are 
optionally substituted by halogen; 

where B is substituted, L is substituted or L 1 is additionally substituted, the 
substituents are selected from the group consisting of halogen, up to per-halo, and Wn, where 
n is 0-3; 

wherein each W is independently selected from the group consisting of -CN, -C0 2 R 7 , 
-C(0)NR 7 R 7 , -C(0)-R 7 , -N0 2 , -OR 7 , -SR 7 , -NR 7 R 7 , -NR 7 C(0)OR 7 , -NR 7 C(0)R 7 , -Q-Ar, and 
carbon based moieties of up to 24 carbon atoms, optionally containing heteroatoms selected 
from N, S and O and optionally substituted by one or more substituents independently 
selected from the group consisting of -CN, -C0 2 R 7 , -C(0)R 7 , -C(0)NR 7 R 7 , -OR 7 , -SR 7 , - 
NR 7 R 7 , -N0 2 , -NR 7 C(0)R 7 , -NR 7 C(0)OR 7 and halogen up to per-halo; with each R 7 
independently selected from H or a carbon based moiety of up to 24 carbon atoms, optionally 
containing heteroatoms selected from N, S and O and optionally substituted by halogen, 

wherein Q is -0-, -S-, -N(R 7 )-, -(CH 2 ) m -, -C(0>, -CH(OH)-, -(CH 2 ) m O- ? -(CH 2 ) m S-, 
-(CH 2 ) m N(R 7 )-, -0(CH 2 ) m - CHX\ -CXV, -S-(CH 2 ) m - and -N(R 7 )(CH 2 ) m -, where m= 1-3, 
and X a is halogen; 

Ar is a 5- or 6-member aromatic structure containing 0-2 members selected from the 
group consisting of nitrogen, oxygen and sulfur, which is optionally substituted by halogen, 
up to per-halo, and optionally substituted by Z nj , wherein nl is 0 to 3 and each Z is 
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independently selected from the group consisting of -CN, -C0 2 R 7 , -C(0)R 7 , -C(0)NR/R\ - 
N0 2 , -OR 7 , - SR~ -NR^R", -NR 7 C(0)OR 7 , -NR 7 C(0)R 7 , and a carbon based moiety of up to 
24 carbon atoms, optionally containing heteroatoms selected from N, S and O and optionally 
substituted by one or more substituents selected from the group consisting of -CN, -CO2R \ - 
5 COR 7 , -C(0)NR 7 R 7 , -OR 7 , -SR 7 , -NO z , -NR 7 R 7 , -NR 7 C(0)R 7 , and -NR 7 C(0)OR 7 ; and 

wherein M is one or more bridging groups selected from the group consisting of -0-, -S-, - 
N(R>, -(CH2V. -C(0)- f -CH(OH)-, -(CH 2 ) m O-, -(CH 2 ) m S-, -(CH 2 ) m N(R 7 )-, -0(CH 2 ) m - 
CHX a -, -CX a 2 -, -S-(CH 2 ) m - and -N(R 7 )(CH 2 ) m -, where m= 1-3, X a is halogen. 

40. A compound as in claim 38 wherein the cyclic structures of B and L bound 
10 directly to D are not substituted in the ortho position by-OH. 

41. A compound as in claim 38 wherein the cyclic structures of B and L bound 
directly to D are not substituted in the ortho position by a moiety having an ionizable 
hydrogen and a pKa of 10 or less. 

42. A compound as in claim 39 wherein the cyclic structures of B and L bound 
15 directly to D are not substituted in the ortho position by-OH. 

43. A compound as in claim 39 wherein the cyclic structures of B and L bound 
directly to D are not substituted in the ortho position by a moiety having an ionizable 
hydrogen and a pKa of 10 or less. 

44. A compound as in claim 38 wherein substituents for B and L and additional 
20 substituents for L 1 , are selected from the group consisting of C1-C10 alkyl up to per halo 

substituted Ci-Cjo alkyl, CN, OH, halogen, C1-C10 alkoxy and up to per halo substituted C r 
C10 alkoxy. 

45. A compound as in claim 39 wherein substituents for B and L and additional 
substituents for L 1 , are selected from the group consisting of C1-C10 alkyl up to per halo 

25 substituted C1-C10 alkyl, CN, OH, halogen, C1-C10 alkoxy and up to per halo substituted d- 
Cio alkoxy. 

46. A compound of claim 38 wherein L l is substituted by C(0)R x or S0 2 R x . 

47. A compound of claim 39 wherein L l is substituted by C(0)R x or S0 2 R x . 

48. A compound of claim 46 wherein R x is NR a Rb and R a and R b are 
30 independently hydrogen and a carbon based moiety of up to 30 carbon, atoms optionally 
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containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and O and are optionally substituted by halogen.. 

49. A compound of claim 47 wherein R x is NR a R b and R a and R b are 
5 independently hydrogen and a carbon based moiety of up to 30 carbon atoms optionally 

containing heteroatoms selected from N, S and O and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and O and are optionally substituted by halogen. 

50. A compound of claim 1 which is a pharmaceutically acceptable salt of a 
10 compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic acids Selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 

15 trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 
and 

b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 

20 substituted ammonium cations and aromatic substituted ammonium cations. 

51. A compound of claim 2 which is a pharmaceutically acceptable salt of a 
compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic acids selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
25 methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 
trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 

and 
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b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 
substituted ammonium cations and aromatic substituted ammonium cations. 

52. A compound of claim 33 which is a pharmaceutical^ acceptable salt of a 
compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic acids selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 
trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 
and 

b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 
substituted ammonium cations and aromatic substituted ammonium cations. 

53. A compound of claim 38 which is a pharmaceutically acceptable salt of a 
compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic acids selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 
trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 
and 

b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 
substituted ammonium cations and aromatic substituted ammonium cations. 

54. A compound of claim 39 which is a pharmaceutically acceptable salt of a compound 
of formula I selected from the group consisting of 
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a) basic salts of organic acids and inorganic acids selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 

5 trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 
and 

b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 

10 substituted ammonium cations and aromatic substituted ammonium cations. 

55. A pharmaceutical composition comprising a compound of claim 1 or a 
pharmaceutically acceptable salt of a compound of formula I , and a physiologically 
acceptable carrier. 

56. A pharmaceutical composition comprising a compound of claim 2 consistent 
15 with formula I or a pharmaceutically acceptable salt thereof, and a physiologically 

acceptable carrier. 

57. A pharmaceutical composition comprising a compound of claim 33 consistent 
with formula I or a pharmaceutically acceptable salt thereof, and a physiologically 
acceptable carrier. 

20 58. A pharmaceutical composition comprising a compound of claim 38 consistent 

with formula I or a pharmaceutically acceptable salt thereof, and a physiologically 
acceptable carrier. 

59. A pharmaceutical composition comprising a compound of claim 39 consistent 
with formula I or a pharmaceutically acceptable salt thereof and a physiologically 

25 acceptable carrier. 

60. A compound selected from the group consisting of 
3-tert butyl phenyl ureas of Table 1 above; 

5-tert butyl-2-methoxyphenyl ureas of Table 2 above; 
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5-(trifluoromethyl)-2 phenyl ureas of Table 3 above; 
3-(trifluoromethyl) -4 chlorophenyl ureas of Table 4 above; 
3-(trifluoromethyl)-4-bromophenyl ureas of Table 5 above; 
5-(trifluoromethyl)-4-chloro-2 methoxyphenyl ureas of Table 6 above; and 
ureas 101-103 in Table 7 above. 

61 . A compound selected from the group consisting of 
the 3-tert butyl phenyl ureas: 

AH3-rerr-butylphenyl)-jV '-(4-(3-(A r -methylcarbamoyl)phenoxy)phenyl urea and 
^(3-rerr-butylphenyl)-iV , -(4-(4-acetylphenoxy)phenyl urea; 

the 5-rerr-butyl-2-methoxyphenyl ureas: 

^.(5-?err-butyl-2-methoxyphenyl)-A^'-(4-(13-dioxoisoindolin-5-yloxy)phenyl) urea, 
^(5-^butyl-2-methoxyphenyl)-^-(4-(l-oxoisoindolin-5-yloxy)phenyl) urea, 
J Y-(5-^rr-butyl-2-methoxyphenyl)-A r '-(4-(4-methoxy-3-(A r - 
methylcarbamoyl)phenoxy)phenyl) urea and 

7^(5-te^butyl-2-methoxypheny urea ' 

the 2-methoxy-5-trifluoromethyl)phenyl ureas: 
AT-(2-methoxy-5<trifluoromethyl)phen^ 

iVK2-methoxy-5Ktrinuoromethyl)phenyl)-A r, K3K2K^-niethylcarbamoyl)-4. 
pyridyloxy)phenyl) urea, 

.V-(2-methoxy.5-(trifluoromethyI)phenyl)^'-(4K2-carbamoyl-4-pyridyloxy)phen urea, 
NK2-methoxy-5Ktrifluoromethyl)phenyl)-N-(4.(2-(^-methylcarbamoyi)-4- 

pyridyloxy)phenyl) urea, 
A42-methoxy-5-(trifluoromethyl)pheny 

pyridylthio)phenyl) urea, 

NH2-methoxy-5-(trifluoromethyl)pheny 

pyridyloxy))phenyl) urea and 
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A^2-methoxy-5-(trifluorometh^ 

pyridyloxy))phenyl) urea; 

the 4-chloroo-(trifluoromethyl)phenyl ureas: 

A^4-chloro-3Ktrifluorome^ urea < 

^-(4-chloro-3Ktrifluoromethyl)pte 

urea, 

N-(4-chloro-3-(trifluoromethyl)phenyl)-7V '-(4-(2-carbamoyl-4-pyridyloxy)phenyl) urea and 

A^4-chloro-3-(tnfluoromethyl)pheny^ 

urea. 

the 4-romo-3-(trifiuoromethyl)phenyl ureas: 

jVi(4-bromoO-(trifluorom^ 

urea, 

7V-(4-bromo-3Ktrifluorome^ 
urea, 

A^4-bromo-3-(trifluoromethyl)pheny^^ 
urea, 

; V-(4-bromoO-(trifluoromethyl)phen^ 
pyridyloxy))phenyl) urea and 

jV-(4-bromo-3-(trinuoromethyl)phenyl)-iVX3-chloro 
pyridyloxy))phenyl) urea; and 

the 2-methoxy-4-chloro-5-(trifluoromethyI)phenyl ureas: 
A42-methoxy-4-chloro-5-(trifluorom 
pyridyloxy)phenyl) urea, 
AK2-methoxy-4-chloro-5-(tri^^ 
pyridyloxy)phenyl) urea, 
^2-methoxy4<hloro-5-(trifluorom 
methylcarbamoyl)(4-pyridyloxy))phenyl) urea and 
^ r -(2-methoxy-4-chloro-5^trifluoro 
methylcarbamoyl)(4-pyridyloxy))phenyl) urea. 
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62. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
comprising administering a compound of Formula I of claim 1. 

63. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
5 comprising administering a compound of Formula I of claim 33. 

64. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
comprising administering a compound of Formula I of claim 38. 

65. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
comprising administering a compound of Formula I of claim 39. 

10 66. A method for the treatment of a cancerous cell growth mediated by raf kinase, 

comprising administrating a compound selected from the group consisting of 

3-tert butyl phenyl ureas of Table 1 above; 

5-tert butyl-2-methoxyphenyl ureas of Table 2 above; 

5-(trifluoromethyl)-2 phenyl ureas of Table 3 above; 

15 3-(trifluoromethyl) -4 chlorophenyl ureas of Table 4 above; 

3-(trifluoromethyl)-4-bromophenyl ureas of Table 5 above; 

5-(trifluoromethyl)-4-chloro-2 methoxyphenyl ureas of Table 6 above; and 

ureas 101-103 in Table 7 above. 

67. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
20 comprising administrating a compound selected from the group consisting of 
the 3-tert butyl phenyl ureas: 

A r -(3-rerr-butylphenyl)-A r '-(4-(3-(A r -methylcarbamoyl)phenoxy)phenyl urea and 
Af-(3-terf-buty lpheny l)-N '-(4-(4-acetylphenoxy)phenyl urea; 

25 the 5-rerr-butyl-2-methoxyphenyl ureas: 

A ; -(5-r^butyl-2-methoxyphenyl)^V'-(4-(l,3-dioxoisoindolin-5-yloxy)phenyl) urea, 
iV-(5-rerr-butyl-2-methoxyphenyl)-A r H4-(l-oxoisoindolino-yloxy)phenyl) urea, 
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Ar-(5-ferr-butyl-2-methoxyphenyl)-A r '-(4-(4-methoxy-3-(A r - 
methylcarbamoyl)phenoxy)phenyl) urea and 

iV-(5-r^-butyl-2-methoxyphenyl)-A r -(4-(3-(^-methylcarbamoyl)phenoxy)phenyl)urea; 

5 the 2-methoxy-5-trifluoromethyl)phenyl ureas: 

^2-methoxy-5-(trifluoromethyl)phenyl)-iV , K3K2-carbamoyl-4-pyridyloxy)phenyl)urea^ 

Ar-(2-methoxy-5-(trifluoromethyl)phenyl)-7V'-(3-(2-(A r -methylcarbamoyl)-4- 
pyridyloxy)phenyl) urea, 

^-(2-methoxy-5-(trifluoromethyl)phenyl)-iV'<4-(2-carbamoyl-4-pyridyloxy)phenyl) urea, 
10 /VK2-methoxy-5-(trifluoromethyl)phenyl)-?/ , -(4-(2-(A r -methylcarbamoyl)-4- 

pyridyloxy)phenyl) urea, 

^-(2-methoxy-5-(trifluoromethyl)phenyl)-^'-(4-(2-(^-methylcarbamoyl)-4- 
pyridylthio)phenyl) urea, 

N-(2-methoxy-5Ktrifluoromethyl)phenyl)-^M2-chloro-4K2^-methylcarbamoyl)(4- 

pyridyloxy))phenyl) urea and 
jV-(2-methoxy-5-(trifluoromethyl)phenyl)-^'K3-chloro-4K2K^-methylcarbamoyl)(4- 

pyridyloxy))phenyl) urea; 
the 4-chloro-3-(trifluoromethyl)phenyl ureas: 

,V-(4-chloro-3-(trifluoromethyl)phenyl)-N'-(3-(2-carbamoyl-4-pyridyloxy)phenyl)urea, 
^-(4-chloro-3Ktrifluoromethyl)phenyl)-ArH3K2^-methylcarbamoyl)-4-pyridyloxy)phenyl) 

urea, 

^-(4-chloroO-(trifluoromethyl)phenyl)-7^'<4-(2-carbamoyl-4-pyridyloxy)phenyl) urea and 
J V-(4-chloroO-(trifluoromethyl)phenyl)-^'K4-(2K^-methylcarbamoyl)-4-pyridyloxy)phenyl) 

urea; 

the 4-romo-3-(trifluoromethyl)phenyl ureas: 

N-(4-bromo-3Ktrifluoromethyl)phenyl)-N'-(3K2-(N-methylcarbamoyl)-4-pyridyloxy)phenyl) 

30 urea, 

AK4-bromoO-(trifluoromethyl)phenyD 

urea, 



20 



25 
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Af-(4-bromoO<trifluorome 
urea, 

A-(4-bromo-3-(tnnuoro^ 
pyridyloxy))phenyl) urea and 
AH4-bromo-3-(trifluoromet^ 
pyridyloxy))phenyl) urea; and 

the 2-methoxy-4-chloro-5-(trifluoromethyl)phenyl ureas: 

A^(2-methoxy-4-chloro-5-(tr^ 

pyridyloxy)phenyl) urea, 

A^2-methoxy-4-chloroo-(tri^ 

pyridyloxy)phenyl) urea, 

tf-(2-methoxy-4-chloro-5-(trifluoro 

methylcarbamoyl)(4-pyridyloxy))phenyl) urea and 

A^2-methoxy-4-chloro-5-(trifluorom 

methylcarbarnoyl)(4-pyridyloxy))phenyl) urea. 
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Abstract of the Disclosure 

This invention relates to the use of a group of aryl ureas in treating raf mediated 
diseases, and pharmaceutical compositions for use in such therapy. 
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